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APPENDIX H 


SERVICING FLIGHT ANALYSIS 


Includes 

o Shuttle and OTV costs per MSFC data (plus low cost Centaur (r') 0 $50M) 
o RTS costs per MSFC info 

- Reused: $2M per flight 

- Expended: $32M per flight 
o Two locations /traffic models 

- Western Hemisphere /Nominal 

- Western and Atlantic /High 

Excludes 

o Cost of items being transported to GEO and installed/exchanged/resupplied 

- Payload equipment 

- Bus subsystem equipment 

- Batteries and propellant 

o Packaging cost of the above items 

MISSION LIFE VS. SERVICING CONSIDERATIONS 
Operating Mode Definitions 

MODE B Platforms are designed for 8 years life. They are replaced by 

another platform for years 9-16. They are not serviced on-orbit. 

8 year life is considered to be state-of-the-art technology and is 
the nominal design point for weight and cost. 

Critical items ure dual-redundant. 

MODE C Platforms are designed for 16 years life. They are not serviced 
on-orbit . 

Critical items are triple-redundant. 

Extra effort will be required to design and produce components for 
16 year life. 


We have already assessed a weight penalty of +29% over the 8 
year life subsystems for the 16 year life subsystems. 

Development of batteries that will last for 16 years is an extention 
of the state-of-the-art. We are assuming that it can be done - 
for a price. 

MODE C 1 Platforms are designed for 16 years life; however, they are 

designed for resupply of propellants and replacement of batteries 
at 8 years. 

All other subsystem and payload equipment must last for 16 years. 

The subsystems have triple redundancy and a +29% weight penalty 
as in Mode C. 

MODE E Platforms are designed for 16 years life; however, they are 

designed for on-orbit servicing of subsystem and payload equip- 
ment. 

Subsystems and payload equipment are dual-redundant, for highly 
critical parts. This provides a 10% weight saving over Mode B. 

Subsystems and payloads are designed with modularity for on- 
orbit servicing. This imposes a 25% weight penalty. 

The overall weight penalty for Mode E is +12.5% compared to Mode 
B. 

Platforms are designed with a 3 year supply of propellant. This 
must be replaced at intervals no longer than 3 years, or may be 
"topped-off" at more frequent intervals if the service vehicle is 
not fully loaded. 

Batteries are replaced at 8-10 years. 

During the mission life, 100% of the payload equipment will be 
replaced for updating purposes (assume production cost only). 

During the mission life, 52% of the subsystem equipment (and 100% 
of batteries) is replaced. 

MODE S-l Servicing Flights (Recoverable Mode) 


Assumptions and Groundrules 


1. Teleoperator transferred by OTV from LEO -*■ GEO + LEO on 
each servicing flight. OTV and TELEOP always recovered. 

2. Teleoperator muss - LEO -*• GEO: 873 kg [M J 

UTblUp) 

GEO ■* LEO: 822 Kg W RTS(Dn) 1 


{ 

1 


3. Tare weight for resupplied items and propellant is 20% of 
net weight (includes RTS attachments). 

4. Packaging for supplies is not returned to LEO. 

MODE S-2 Servicing Flights (Expandable Mode) 

Assumptions and Groundrules 

1. Teleoperator transferred by OTV from LEO GEO, and 
expended after each servicing flight. 

2. Teleoperator mass - LEO -*■ GEO: 873 kg lMp<j<S(Up)^ 

3. Tare weight for resupplied items is 20% of net weight (includes 
RTS attachments). 

4. Packaging for supplies is expended. 

5. OTV is expended. 

MODE S~3 Servicing Flights (OTV Reusable/RTS Expended) 

Assumptions and Groundrules 

1. Teleoperator transferred by OTV from LEO GEO. 

2. Teleoperator expended each flight. 

3. OTV returned empty to LEO. 

4. Teleoperator mass - LEO ■+ GEO: 873 kg 

5. Tare weight for resupplied items and propellant is 20% of 
net weight (includes RTS attachments). 

6. Packaging for supplies is not returned to LEO. 

SERVICING TRANSPORTATION COST 

Includes 

o Shuttle 
o OTV 
o RTS 

Excludes 

o Costs of equipment and consumables transported to GEO. 


H-3 


H-4 


« 


Table H-l. 


Servicing Flight Costs - 
(Mode S-l Reusable OTV 


Mode C' - Mission Set N 
and RTS) 






(q) l STG OTV 
Ground Mated 

(p) >. STG OTV 
Space Mated 

«!) 2 STG OTV 
Space Muted 




Total 

No. of 


No. of 


No. of 





Servicing 

Flights 

Cost at 

Flights 

Cost at 

Flights 

Cost at 




Mass for 

at 

39 $M 

at 

80 $M 

at 

126 JM 




16 Year 

1 169 kg 

per 

2474 kg 

per 

13,686 kg 

per 

Item 

Set 

No. of 

Mission, 

per 

Flight, 

per 

Flight. 

per 

Flight, 

No. 

No. 

Platforms 

kg 

Flight 

$M 

Flight 

$M 

mmsm 



3 

52aC’ 

31 

20,243 

18 

702 

9 

720 

2 

(252) 

7 

33qC' 

19 

15,357 

14 

546 

7 

560 

2 

(252) 

16 

36rC' 

12 

13,373 

12 

468 

6 

480 

1 

(126) 

17 

37pC’ 

9 

11,422 

10 

390 

5 

400 

i 

(126) 

18 

54bC' 

10 

11,185 

10 

390 

5 

400 

1 

(126) 

22 

38fC' 

9 

12,023 

11 

429 

5 

400 

1 

(126) 

24 

39cC’ 

8 

10.710 

10 

390 

5 

400 

1 

(126) 

29 

56eC' 

7 

10.675 

10 

390 

5 

400 

1 

(126) 

30 

56vC' 

7 

11.440 

10 

390 

5 

400 

1 

(126) 

34 

40dC 

6 

9,256 

8 

312 

4 

320 

1 

(126) 

41 

41oC' 

5 

9,710 

9 

351 

4 

320 

1 

(126) 

46 

42gC 

5 

8,796 

8 

312 

4 

320 

1 

(126) 

47 

43nC' 

4 

9,870 

9 

351 

4 

320 

1 

(126) 

51 

43hC 

4 

8,912 

8 

312 

4 

320 

1 

(126) 

59 

47jC’ 

3 

7,786 

7 

273 

4 

320 

1 

(126) 

60 

47IC' 

3 

8,251 

9 

351 

4 

320 

1 

(126) 

67 

48kC' 

2 

7,786 

7 

273 

4 

320 

1 

(126) 

68 

48mC' 

2 

7,786 

7 

273 

4 

320 

1 

(126) 

Notes: 

1. Costs 

in 1980 dollars for transportation and RTS at 

$2M reused. 




2. Partial fights rounded up to next integer. 

3. Each platform serviced once. 


( ) = Lowest cost 


Table H-2. Servicing Flight Costs - Mode C’ - Mission Set N 
(Mode S-2 OTV and RTS Expended) 






(r) Centaur 
Ground Muted 

<r ' t Conlaur 
Ground Mated 

(f) IOTV 
Ground Mated 

(p> i sre orv 
Ground Mated 

do i sic orv 

Space Mated 



Ilcrin 

No. 

Set 

No. 

Nu. of 

Platform. 

Total 
Servicing 
Me. a for 
18 Year 
Mi., ion. 

No. of 
Flighta 

at 

3881 kg 
per 
Plight 

Coat at 
94 <M 
per 
Plight. 

a* 

No. of 
Flight! 

at 

i663 kg 
per 
Plight 

Cost at 

*2 M 

per 

Plight. 

W 

No. of 
Flight* 

at 

4871 kg 
per 
Might 

Coat at 

*1 SM 
per 

Plight . 

M 

No. of 
Flight! 

*1 

3429 kg 
per 
Plight 

Coat at 

99 tM 
per 

night, 

*M 

No. of 
Flight a 

at 

9*75 kg 
per 
Plight 

Coat at 
148 tM 
per 

Plight . 

«M 

No. of 
Flight a 
•1 

22.338 kg 

per 

Plight 

Coat at 
218 M 

P«r 

Plight. 

a* 

3 

52aC’ 

31 

20.243 

e 

384 

8 

492 

3 

453 

4 

398 

2 

210 

1 

(218) 

7 

33qC 

It 

13.337 

3 

470 

3 

810 

4 

3*4 

3 

297 

2 

2N 

1 

(218) 

16 

36rC 

12 

13.373 

4 

371 

4 

321 

3 

273 

3 

297 

2 

2*8 

1 

(218) 

17 

37pC* 

» 

11.422 

4 

378 

4 

324 

3 

273 

2 

099) 

2 

288 

1 

218 

ia 

54bC‘ 

to 

11.183 

4 

37* 

4 

321 

3 

273 

2 

(199) 

2 

Ml 

1 

21* 

22 

3»rc’ 

9 

11.023 

4 

374 

4 

324 

3 

273 

3 

297 

2 

2N 

I 

(218) 

24 

39cC’ 

8 

10.718 

3 

2*0 

3 

248 

3 

273 

2 

(199) 

2 

2N 

1 

21* 

29 

56eC* 

7 

18.(73 

3 

200 

3 

248 

3 

273 

2 

(198) 

2 

2*0 

1 

218 

30 

56vC’ 

7 

11.440 

4 

37* 

4 

328 

3 

273 

2 

C1881 

2 

2N 

1 

218 

34 

60dC* 

8 

9. 238 

'3 

2(3 

3 

248 

2 

182 

2 

19* 

t 

(149) 

I 

218 

41 

4loC* 

3 

9.710 

3 

282 

3 

248 

2 

111 

2 

IN 

1 

049) 

1 

218 

46 

42gC’ 

3 

9.798 

3 

282 

3 

248 

2 

182 

2 

IN 

1 

(149) 

1 

21* 

47 

41nC’ 

4 

9.170 

3 

212 

3 

244 

2 

182 

2 

IN 

1 

(149) 

1 

218 

SI 

43hC' 

4 

8,912 

3 

2(2 

3 

24* 

2 

182 

2 

IN 

1 

ON) 

1 

218 

59 

47jC’ 

2 

7.7*8 

3 

212 

3 

24* 

2 

182 

2 

IN 

1 

(149) 

1 

218 

60 

471C’ 

2 

8.231 

3 

282 

3 

24* 

2 

111 

2 

IN 

1 

ilU) 

1 

218 

67 

4ikC' 

2 

7,788 

3 

2(2 

3 

248 

2 

112 

2 

IN 

1 

(149) 

1 

211 

61 

Note*: 

(IMaC 1 2 1 . 788 3 2tl 3 24* 

1. Costs in 1910 dollar a for tranaportation and RTS at 932M expended. 

2. Partial flight* rounded up to next integer. 

2 

1(2 

2 

IN 

1 

(149) 

1 

211 


3. fcac h platform serviced once . 


< I 


Uhi( coil 


Table H-3. Servicing Flight Costs - Mode C’ - Mission Set N 
(Mode S-3 OTV Reusable/RTS Expended) 


Item 

No. 

Set 

No. 

No. of 
Platforms 

Total 
Servicing 
Mass for 
16 Year 
Mission, 
kg 

> OTV Reusable 
Ground Mated 

(p) OTV 
Space 

Reusable 

Mated 

(1) 2 STC 
Reusi 
Spree 

OTV 

■ble 

Moled . 

No. of 
Flights 
at 

2038 kg 
per 
Flight 

Cost at 
69 «M 
per 

night. 

$M 

No. of 
Flights 

St 

4041 kg 
per 
Flight 

Cost at 
110 M 
per 

Flight, 

<M 

No. *of 
Flights 

et 

15,381 kg 
per 
Flight 

Coot at 
156 $M 
per 
Flight. 

3 

52aC’ 

31 

20,243 

10 

690 

5 

550 

2 

(312) 

7 

33<|C 

19 

15.357 

8 

552 

4 

440 

1 

(156) 

16 

36rC 

12 

13,373 

7 

483 

4 

440 

1 

(156) 

17 

37pC 

9 

11,422 

6 

414 

3 

330 

1 

(156) 

18 

54bC' 

10 

11,185 

6 

414 

3 

330 

1 

(156) 

22 

38fC' 

9 

12,023 

6 

414 

3 

330 

1 

(156) 

24 

39cC' 

8 

10,710 

6 

414 

3 

330 

1 

(156) 

29 

56eC 

7 

10,675 

6 

414 

3 

330 

1 

(156) 

30 

56vC' 

7 

11,440 

6 

414 

3 

330 

1 

(156) 

34 

40dC 

6 

9,256 

5 

345 

3 

330 

1 

(156) 

41 

41oC' 

5 

9,710 

5 

345 

3 

330 

1 

(156) 

46 

42gC' 

5 

8,796 

5 

345 

3 

330 

1 

(156) 

47 

43nC 

4 

9.870 

5 

345 

3 

330 

1 

(156) 

51 

43hC’ 

4 

8,912 

5 

7 i 

3 

330 

1 

(156) 

59 

47jC 

2 

7,786 

4 

276 

2 

220 

1 

(156) 

60 

471C 

2 

8.251 

4 

276 

2 

220 

1 

(156) 

67 

48kC' 

2 

7,786 

4 

273 

2 

220 

1 

(156) 

68 

48mC 

2 

7.786 

4 

276 

2 

220 

1 

(156) 


Notes: 1. Costs in 1980 dollars Tor transportation and RTS at $2M reused; |12M expended. 

2. Partial nights rounded up to next integer. 

3. Each platform serviced once. 


( > = 


Lowest cost 


Table H-4. Servicing Flight Costs - Mode E - Mission Set N 
(Mode S-l Reusable OTV and RTS) 





(q) 1 STG OTV 
Ground Mated 

(p) 1 STG OTV 1 
Space Mated I 

(1) 2 STG OTV 
Space Muted 



Total 

No. of 


No. of 


No. of 




Servicing 

Flights 

Cost at 

Flights 

Coat at 

Flight a 

Cost at 



Maas for 

•I 

39 5M 

at 

80 $M 

at 

126 !M 



16 Year 

1169 kg 

per 

2474 kg 

per 

13.686 kg 

per 

Set 

No. of 

Mission, 

per 

Flight, 

per 

Flight . 

per 

FUght , 

No. 

Platforms 


Flight 

$M 

Flight 

SM 

FUght 

m 


5 

33aE 

19 

39,263 

34 

1,326 

16 

1,280 

7 

(882) 

11 

SSqE 

15 

37,073 

32 

1,248 

15 

1.200 

7 

(882) 

21 

38rE 

9 

33,261 

29 

1,131 

14 

1.120 

7 

(882) 

25 

39t>E 

8 

31,298 

27 

1.053 

13 

1,040 

7 

(882) 

26 

39pE 

8 

3'.' . 707 

28 

1,092 

14 

1,120 

7 

(882) 

33 

40cE 

6 

29,219 

25 

975 

12 

960 

7 

(882) 

35 

40fE 

6 

30.370 

26 

1.014 

13 

1.040 

7 

(882) 

39 

41eE 

5 

27.808 

24 

936 

12 

960 

7 

(882) 

42 

41dE 

5 

26,801 

23 

897 

11 

(880) 

7 

862 

45 

41vE 

5 

28.641 

2S 

975 

12 

960 

7 

(882) 

48 

43oE 

4 

29,026 

25 

975 

12 

960 

7 

(CB2) 

52 

OgE 

4 

27,940 

24 

936 

12 

960 

7 

(882) 

56 

44nE 

3 

28,176 

25 

975 

12 

960 

7 

(882) 

58 

44hE 

3 

27,186 

24 

936 

11 

(880) 

7 

882 

64 

47jE 

2 

24.707 

22 

858 

10 

(600) 

7 

882 

66 

471E 

2 

25.378 

22 

858 

11 

(880) 

7 

882 

70 

49k E 

2 

24.707 

22 

858 

10 

(800) 

7 

882 

72 

SOmE 

1 

22.726 

20 

(780) 

10 

800 

7 

882 

Notes : 

1. Costs in 

1980 

dollars for 

transportation and RTS 

at $2M reused. 




2. P«rt Ul flights rounded up to next integer or to 7, whichever is higher. 

3. Eoch platform serviced seven times. 


( ) - I /i we at cost 


8~H 


Hu. of 
PUffuro* 


Table H-5. Servicing Flight Costs - Mode E - Mission 
(Mode S-2 OTV and RTS Expended) 



(r) Centaur 
Ground Mated 

<r’> Centaur 
Ground Mated 

Total 
Servicing 
Mass for 
If Year 
Mission . 
kg 

No. of 
flights 
at 

3663 kg 
per 
flight 

Coat at 

94 Ml 

per 

flight. 

*M 

No. of 
flights 

at 

3663 kg 
per 
Flight 

Coat at 
82 tM 
per 
Flight . 

39.263 

11 

1.034 

11 

902 

37.073 

il 

1.034 

11 

902 

33.261 

9 

846 

9 

738 

31.296 

8 

846 

« 

738 

32. 797 

9 

848 

a 

711 

29.2 111 

8 

752 

8 

856 

30,370 

9 

846 

9 

738 

27.808 

8 

752 

8 

656 

26.801 

8 

752 

8 

656 

28.641 

8 

752 

8 

656 

29.026 

8 

752 

8 

654 

27,940 

8 

752 

8 

656 

28.176 

8 

752 

8 

656 

27,186 

8 

752 

8 

656 

24.707 

7 

656 

7 

<5T J ' 

25,378 

7 

658 

7 

( 574) 

24.707 

7 

658 

7 

(574) 

22,726 

7 

658 

7 

(574) 


(0 iotv 

Ground Mated 


No. of 


Flight* 

Coat at 

at 

91 *M 

4871 kg 

per 

per 

Flight. 

Flight 

V* 


1. Costs in 1980 

2. partial flight'- 

3. Each platform 

lowest cost 


dollars for transportation and RTS at *32M expended 
rounded to next integer or to 7. whichever i» higher, 
serviced seven times. 


Set N 


i STG orv 
Ground Mated 


No. of 
Flight* 

Coat i 

at 

99 V 

5629 kg 

per 

par 

Flighl 

Flight 

«M 

7 

(693) 

7 

U93) 

7 

693 

7 

693 

7 

693 

7 

991 

7 

991 

7 

693 

7 

691 

7 

693 

7 

693 

7 

693 

7 

693 

7 

693 

7 

693 

7 

693 

7 

693 

7 

693 


(n) I S'lC orv 

Space Mated 

No. uf 

Flights Cost »l 
140 $M 

9*75 kg per 

per flight , 

flight M 

7 MS 


Table H-6. Servicing Flight Costs - Mode E - Mission Set N 
(Mode S-3 OTV Reusable /RTS Expended) 






(q)OTV” 

Ground 

Reusable 

Mated 

(p) OTV Reusable 
Space Mated 

(1) 2 ST 
Reus 
Space 

G OTV 
able 

listed 




Tot ul 

No. of 


No. of 


No. of 





Servicing 

Flights 

Cost at 

Flights 

Cost at 

Flights 

Coat at 




Muss for 

at 

69 $M 

at 

110 $M 

at 

156 $M 




16 Year 

2038 kg 

per 

4041 kg 

per 

15,381 kg 

per 

Item 

Set 

No. of 

Mission , 

per 

Flight. 

per 

Flight , 

per 

Flight, 

No. 

No. 

Platforms 

k 

Flight 


Flight 

$M 

Flight 

5M 


5 

33aE 

19 

39,263 

20 

1,380 

10 

1,100 

7 

(1,092) 

11 

55qE 

15 

37,073 

19 

1,311 

10 

1,100 

7 

(1,092) 

21 

38rE 

9 

33,261 

17 

1,173 

9 

(990) 

7 

1.092 

25 

38bE 

8 

31,298 

16 

1,104 

8 

(880) 

7 

1,092 

26 

39pE 

8 

32,707 

16 

1,104 

8 

(880) 

7 

1,092 

33 

40cE 

6 

29,219 

15 

1,035 

8 

(880) 

7 

1,092 

35 

40fE 

6 

30,370 

15 

1,035 

8 

(880) 

7 

1,092 

39 

41eE 

5 

27,808 

14 

966 

7 

(770) 

7 

1,092 

42 

41dE 

5 

26,801 

14 

966 

7 

(770) 

7 

1,092 

43 

41vE 

5 

28.641 

14 

966 

7 

(770) 

7 

1,092 

48 

43oE 

4 

29,026 

15 

1,035 

7 

(770) 

7 

1,092 

52 

43<iE 

4 

27,940 

14 

966 

7 

(770) 

7 

1,092 

56 

44nE 

3 

28,176 

14 

966 

7 

(770) 

7 

1,092 

58 

44hE 

3 

27.186 

14 

966 

7 

(770) 

7 

1,092 

64 

47JE 

2 

24,707 

13 

897 

7 

(770) 

7 

1,092 

66 

471E 

2 

25,378 

13 

897 

7 

(770) 

7 

1,092 

70 

49kE 

2 

24,707 

13 

897 

7 

(770) 

7 

1,092 

72 

50mE 

1 

22,726 

12 

828 

7 

(770) 

7 

1,092 

Notes: 

1. Costs in 1980 dollars for transportation and P.TS 

2. Partial flights rounded up to next integer or to 

3. Each platform serviced seven times. 

at $2M reused; $32M expended. 
7, whichever is higher. 
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Lowest cost 
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Item 

No. 

Set 

No. 

No. o t 
Platforms 

Totul 
Servicing 
Mass for 
16 Year 
Mission, 

H 

No. of 
Flights 
at 

1169 kg 
per 
Flight 

Coat at 
39 $M 
per 
Flight. 

$M 

No. of 
Flights 
at 

2474 kg 
per 
Flight 

< 

Cost at 
80 $M 
per 
Flight , 

$M 

No. of 
Flighta 
at 

13,686 kg 
per 
Flight 

Coat at 
126 $M 
per 
Flight. 

tM 

73 

60bC' 

34 

38,068 

33 

1,287 

16 

1,280 

3 

(378) 

75 

62cC' 

26 

3T.753 

29 

1,131 

14 

1,120 

3 

(378) 

76 

63dC' 

20 

30,996 

27 

1,053 

13 

1,040 

3 

(378) 

77 

64gC' 

14 

30,260 

26 

1,014 

13 

1,040 

3 

(378) 

79 

661C' 

7 

27,154 

24 

936 

11 

880 

2 

(252) 

82 

69mC' 

4 

26,149 

23 

897 

11 

880 

2 

(252) 

101 

61pC' 

33 

43,144 

37 

1,443 

18 

1,440 

4 

(504) 

126 

65nC' 

12 

33,117 

29 

1,131 

14 

1,120 

3 

(378) 

87 

74aC 

145 

95,852 

82 

3,198 

39 

3,120 

7 

(882) 

91 

78qC' 

87 

71,118 

61 

2,379 

29 

2,320 

6 

(756) 

100 

8SrC’ 

47 

51,082 

44 

1,716 

21 

1,680 

4 

(504) 

104 

88fC’ 

29 

40,116 

35 

1,365 

17 

1,360 

3 

(378) 

110 

91eC' 

24 

37,070 

32 

1,248 

15 

1,200 

3 

(378) 

111 

92vC' 

23 

38,568 

33 

1,287 

16 

1,280 

3 

(378) 

121 

94oC' 

17 

36,167 

31 

1,209 

15 

1,200 

3 

(378) 

129 

96hC' 

12 

31,489 

27 

1,053 

13 

1,040 

3 

(378) 

137 

66jC' 

7 

25,520 

22 

858 

11 

880 

2 

(252) 

142 

99kC' 

5 

29,553 

26 

1,014 

12 

960 

3 

(378) 

Notes: 

1. Costs in 1980 dollars for transportation and RTS 

2. Partial flights rounded up to next integer. 

3. Each platform serviced once. 

at $2M reused. 
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Table H-8. 


Servicing Flight Costs - Mode C- - Mission Set V 
(Mode S-2 OTV and RTS Expended) 




- — — 




1 

Total 
Servicing 
Man b for 



1 

16 Year 

Item 

No. 

set 

No. 

No- of 

Platform 

Mia&ion , 




~(r) Centaur 
Ground Mated 


73 

75 

76 

77 
79 
62 
101 
126 

67 

91 

100 

104 

110 

111 

121 

129 

137 

142 


60PC' 
62c C" 
6WC 

64t?C’ 

661C’ 

69mC’ 

61pC' 

65nC ' 

74aC* 

76t|C’ 

86rC ' 

88fC' 

91eC' 

92vC 

94oC' 

96hC 

66iC 

9'..kC' 


34 

26 

20 

14 

7 

4 

33 

12 

145 

87 

47 

29 

24 

23 

17 

12 

7 

5 



26.149 

8 

752 

8 

43.144 

12 

1,128 

12 

33.117 

9 

846 

9 

95.852 

27 

2.538 

27 

71.118 

20 

1,880 

20 

51.082 

14 

1.316 

14 

40.116 

11 

1.034 

11 

37.070 

11 

1.034 

11 

38,568 

11 

1.034 

11 

36,167 

10 

940 

10 

31.489 

9 

846 

9 

25.520 

7 

658 

7 

29.552 

8 

752 

8 



(f> IOTV 
/trv.imd Mated 

<e) i STG OTV 
Ground Mated ( 

No. of 
Flight* 
at 

4873 Kg 
per 
Flight 

Coat at 
91 *M 
per 
Flight, 

444 

No. of 
Flight* 
at 

5629 kg 
per 
Flight 

Coal at 
99 W 
per 
Flight . 

<M 




8 

728 

7 

693 

7 

637 

6 

594 

7 

637 

6 

594 

7 

637 

6 

594 

6 

546 

5 

495 

6 

546 

5 

495 

9 

819 

8 

792 

7 

637 

6 

594 

20 

1.820 

17 

1,683 

15 

1.365 

13 

1.287 

11 

1.001 

9 

891 

9 

819 

8 

792 

8 

728 

7 

693 

8 

728 

7 

693 

8 

728 

T 

693 

7 

637 

6 

594 

6 

546 

5 

495 

6 

546 

6 

594 


— 7 coats in "i960 dolit^T for transportation and HTS *« «» e " d ' d ' 

N "'“ ; flight rounded up to next integer. 

3. tacit platform aer/lced once. 

) = IXjWUXt cost 


(h> 1 STG OTV 


<m) 2 STG OTV 


Kcjtfce Mated 

. Snack 

AjiL£d 

. - 

No. of 

Flight* 

«t 

9975 kg 
per 
Flight 

Coat at 

140 JM 
per 
FUght . 

jM 

No. of 

Flight* 

•l 

per 

Flight 

CObt 

per 

SM 

4 

560 

2 

(412) 

4 

560 

3 

(432) 

4 

560 

2 

(432) 

3 

(420) 

2 

432 

3 

(420) 

2 

432 

3 

(420) 

2 

432 

5 

700 

2 

(432) 

4 

560 

2 

(432) 

10 

1.400 

5 

(1.080) 

8 

1.120 

4 

(964) 

6 

840 

3 

(648) 

4 

560 

2 

(432) 

4 

$60 

2 

(432) 

4 

560 

2 

(432) 

4 

560 

2 

(432) 

4 

590 

2 

(432) 

3 

(420) 2 

(412) 

3 

(420) 2 

(412) 
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Table H-9. 


Servicing Flight Costs - Mode C’ - Mission Set V 
(Mode S-3 OTV Reusable/RTS Expended) 


Item 

No. 

Set 

No. 

No. of 
Platforms 

Total 
Servicing 
Mass for 
1G Year 
Mission, 
kg 

<M> OTV 

Cround 

Reusable 

Mated 

(p) OTV 
Space 

No. of 
FlightB 
at 

4041 kg 
per 
Flight 

Reusable 

Mated 

Cost at 
110 $M 
per 
Flight , 

$M 

No. of 
Flights 
ul 

2038 kg 
per 
Flight 

Coat at 
69 $M 
per 
Flight, 

73 

60bC' 

34 

38,068 

19 

1,311 

10 

1,100 

75 

62cC’ 

26 

33,753 

17 

1,173 

9 

990 

76 

63dC 

20 

30,996 

16 

1,104 

8 

880 

77 

64gC’ 

14 

30,260 

15 

1,035 

8 

880 

79 

661 C’ 

7 

27,154 

14 

966 

7 

770 

82 

69mC' 

4 

26,149 

13 

897 

7 

770 

101 

61pC 

33 

43,144 

22 

1,518 

11 

1.210 

126 

65nC’ 

12 

33,117 

17 

1,173 

9 

990 

87 

74aC’ 

145 

95,852 

47 

3,243 

24 

2,640 

91 

78qC* 

87 

71,118 

35 

2,415 

18 

1.980 

100 

86rC' 

47 

51,082 

25 

1,725 

13 

1,430 

104 

88fC' 

29 

40,116 

20 

1,380 

10 

1,100 

110 

91cC’ 

24 

37,070 

19 

1,311 

10 

1,100 

111 

92vC’ 

23 

38,568 

19 

1,311 

10 

1,100 

121 

94oC’ 

17 

36,167 

18 

1,242 

9 

990 

129 

96hC’ 

12 

31,489 

16 

1,104 

8 

880 

137 

66jC' 

7 

25,520 

13 

897 

7 

770 

142 

99kC' 

5 

29,553 

15 

1,035 

8 

880 


Notes: 1. Costs in 1980 dollars for transportation and RTS at $32M expended. 

2. Partial flights rounded up to next integer. 


(1) 2 STO OTV 
Reusable 


Spaoa 
No. of 

FlightB 

at 

15,381 kg 
per 
Flight 

Mated 

Cost at 
156 JM 
per 
Flight , 

3 

(468) 

3 

(458) 

2 

(312) 

2 

(312) 

2 

(312) 

2 

(312) 

3 

(468) 

3 

(468) 

7 

(1,092) 

5 

(780) 

4 

(624) 

3 

(468) 

3 

(468) 

3 

(468) 

3 

(468) 

2 

(312) 

2 

(312) 

2 

(312) 


3. Each platform serviced once. 
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( ) = Lowest cost 
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Table H-10. Servicing Flight Costs - Mode E - Mission Set V 
(Mode S-l Reusable OTV and RTS) 


Item 

No. 

Set 

No. 

No. of 
Platforms 

Total 
Servicing 
Mass for 
16 Year 
Mission , 
kg 

" (q) 1 STG OTV 
Ground Mated 

(p) 1 STG OTV 
Space Mated 

(1) 2 STG OTV 
Space Mated 

No. of 
Flights 
- at 

1160 kg 
per 
Flight 

Coat at 
39 $M 
per 
Flight. 
$M 

No. of 
Flights 
St 

2474 kg 
per 
Flight 

Cost at 
80 $M 
per 
Flight, 

$M 

No. of 
Flights 

at 

13,686 kg 
per 
Flight 

Cost at 
126 $M 
per 

Flight, 

8M 

84 

70mE 

3 

73,703 

63 

2,457 

30 

2,400 

7 

(882) 

106 

62bE 

26 

99,197 

85 

3,315 

40 

3,200 

8 

(1.008) 

114 

63cE 

20 

92,400 

79 

3,081 

38 

3,040 

7 

(882) 

144 

lQOkE 

4 

87,502 

75 

2,925 

36 

2,880 

7 

(882) 

141 

iSlE 

6 

87,649 

75 

2,925 

36 

2,880 

7 

(882) 

89 

76uE 

95 

211,700 

181 

7,059 

86 

6,880 

16 

(2,016) 

95 

81qE 

62 

169,087 

145 

5,655 

69 

5,520 

13 

(1.638) 

103 

87rE 

30 

118,599 

102 

3,978 

48 

3.840 

9 

(1,134) 

107 

90pE 

25 

107,736 

93 

3,627 

44 

3,520 

8 

(1.008) 

115 

63fE 

20 

100,606 

86 

3,354 

41 

3,280 

8 

(1.008) 

119 

94eE 

17 

104,809 

90 

3,510 

43 

3,440 

8 

(1.008) 

122 

95dE 

16 

98,069 

84 

3,276 

40 

3,200 

8 

(1.008) 

123 

95vE 

16 

103,957 

89 

3,471 

42 

3,360 

8 

(1,008) 

127 

65oE 

12 

93,370 

80 

3,120 

38 

3,040 

7 

(882) 

130 

96gE 

12 

94,550 

81 

3,159 

39 

3,120 

7 

(882) 

134 

98nE 

9 

89,603 

77 

3,003 

37 

2,960 

7 

(882) 

136 

98hE 

9 

86,822 

75 

2,925 

35 

2,800 

7 

(882) 

140 

68j E 

6 

86.732 

75 

2,925 

35 

2,800 

7 

(882) 


Notes: 1. Costa in 1980 dollars for transportation and RTS ut $2M reused. 

2. Partial flights rounded up to next integer or to 7, whichever ia higher. 

3. Each platform serviced seven times. 

( ) = 


Lowest cost 


Table H-ll. Servicing Flight Costs - Mode E - Mission Set V 
(Mode S-2 OTV and RTS Expended) 






(r) Centaur 
Ground Mated 

(r*) Centaur 
Ground Mated 

(f) IOTV 
Ground k'ated 

(e) 1 STG OTV 
Ground Mated 

(n) 1 STG OTV 
Space Mated 

ia) 2 ST 

G OTV 
Matjd 

Item 

No. , 

Set 

No. 

No. of | 

Plat forms 

Total 
Servicing 
Maas for 
16 Year 
Misaiori. i 
kg 

No. of 
Flights 
at 

3663 kg 
per 
Flight 

Coat at 

94 SM 

per 

Hight. 

SM 

No. of 
Highta 
at 

3663 kg 
per 
Flight 

Coat at 
84 8M 
par 
Flight. 

W 

No. of 
Flights 

at 

4873 kg 
per 
Flight 

Coat at 
91 $M 
per 
Flight , 

SM 

No. of 
FUghta 

at 

5629 kg 
per 
Flight 

Coat at 

99 $M 
per 
Flight. 

tM 

No. of 
Flight* 
at 

9975 kg 
per 
Flight 

Coat at 
149 8M 
per 

Flight , 

Si 

No. of 

Flight* 

at 

22,336 kg 
per 
Flight 

Coat at 
216 SI 
per 
Flight . 

S4 

64 

70mE 

3 

73.703 

21 

1,974 

21 

1.722 

16 

1,456 

13 

1.287 

8 

(1.120) 

7 

1,512 

*06 

62bE 

26 

99,197 

27 

2.538 

27 

2.214 

21 

1.911 

18 

1.782 

10 

(1,400) 

7 

1.512 

114 

63c E 

20 

92.400 

26 

2,444 

26 

2,132 

19 

1.729 

17 

1,683 

10 

(1,400) 

7 

1.512 

144 

lOOkK 

4 

67,502 

24 

2.256 

24 

1,968 

18 

1,638 

16 

1,584 

8 

(1,120) 

7 

1,512 

241 

681E 

6 

87,649 

24 

2.256 

24 

1,968 

18 

1.838 

16 

1,584 

9 

(1.260) 

7 

1,512 

69 

76«E 

95 

211,700 

58 

5.452 

58 

4,756 

44 

4,004 

38 

3,762 

22 

3,030 

10 

(2.160) 

95 

61qE 

62 

169.087 

47 

4.418 

47 

3,854 

35 

3, ,85 

30 

2,970 

17 

2,380 

8 

(1,728) 

103 

67rt 

30 

118,599 

33 

3,102 

33 

2.706 

25 

2.275 

21 

2.079 

12 

1.680 

7 

(1.512) 

107 

90pE 

25 

107,736 

30 

2,820 

30 

2,460 

23 

2,093 

20 

1,960 

11 

1,540 

7 

(1.512) 

115 

63rE 

20 

100,606 

28 

2,632 

28 

2,296 

21 

1.911 

18 

1.762 

10 

(1.400) 

7 

1.512 

119 

94eE 

17 

104,809 

29 

2,726 

29 

2.378 

22 

2.002 

19 

1.681 

11 

1,540 

7 

(1.512) 

122 

95dK 

16 

96,069 

27 

2.538 

27 

2,214 

21 

1,911 

18 

1.782 

10 

(1.400) 

7 

1.512 

123 

95vE 

16 

103.957 

29 

2,726 

29 

2,378 

22 

2.002 

19 

1,881 

11 

1.540 

7 

(1.512) 

127 

65oE 

12 

93,370 

26 

2,444 

26 

2,132 

20 

1.820 

17 

1,683 

10 

(1.400) 

7 

1.512 

130 

»6gE 

12 

94,550 

26 

2.444 

26 

2,132 

20 

1.820 

17 

1.683 

10 

(1.400) 

7 

1.512 

134 

98nE 

9 

89.603 

25 

2,350 

25 

2,050 

19 

1.728 

16 

1.584 

9 

(1.260) 

7 

1,512 

136 

961) E 

9 

86,822 

24 

2.256 

24 

1,966 

18 

1.638 

16 

1.564 

9 

(1.280) 

7 

1.512 

140 

Notch 

66 jh 6 66,732 24 2,256 24 1,966 16 

1. Cost j» In 1980 dollar h for transportation and HTS at $32M expended. 

2. Partial flight rounded up to next integer or to 7. whichever is higher 

3. Each platform serviced seven times. 

1,638 

16 

1.584 

9 

(1.260) 

7 

1.512 
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Table H-12. Servicing Flight Costs - Mode E - Mission Set V 
(Mode S-3 OTV Reusable/RTS Expended) 


Item 

No. 

Set 

No. 

No. of 
Platforms 

Total 
Servicing 
Mass for 
16 Year 
Mission, 
kg 

(<|) OTV 
(j round 

Reusable 

Muted 

(p) OTV Reusable 
Space Mated 

0) 2 ST 
Reus 

Still Oft 

'G OTV 
table 

Muted 

No. of 
Flights 
at 
2038 
per 
Flight 

Cost at 
69 $M 
per 
Flight. 

$M 

No. of 
Flights 
at 

4041 kg 
per 
Flight 

Cost at 
110 $M 
per 
Flight , 

$M 

No. r of 

Flights 

at 

15,381 kg 
per 
Flight 

Cost at 
156 «M 

per 

Flight, 

*M 

84 

70mE 

3 

73.703 

37 

2,553 

19 

2,090 

7 

(1.092) 

IOC 

62bE 

26 

99,197 

49 

3,381 

25 

2,750 

7 

(1.092) 

114 

63cK 

20 

92,400 

46 

3,174 

23 

2,530 

7 

(1.092) 

144 

lOOkl- 

4 

87,502 

43 

2,967 

22 

2,460 

6 

(936) 

141 

681 E 

6 

87,649 

43 

2,967 

22 

2,460 

6 

(936) 

89 

76uE 

95 

211,700 

104 

7,176 

53 

5,830 

14 

(2,184) 

95 

81c|E 

62 

169,087 

83 

5,727 

42 

4,620 

11 

(1.716) 

103 

87rE 

30 

118,599 

59 

4,071 

30 

3,300 

8 

(1.248) 

107 

90pE 

25 

107,736 

53 

3,657 

27 

2,970 

7 

(1.092) 

115 

63fE 

20 

100,606 

50 

3,450 

25 

2,750 

7 

(1.092) 

119 

94cE 

17 

104,809 

52 

3.588 

26 

2,860 

7 

(1.092) 

122 

95dE 

16 

98,069 

49 

3,381 

25 

2,750 

7 

(1.092) 

123 

95vE 

16 

103,957 

51 

3,519 

26 

2,860 

7 

(1.092) 

127 

65oE 

12 

93,370 

46 

3,174 

24 

2,640 

7 

(1.092) 

130 

96gE 

12 

94,550 

47 

3,243 

24 

2,640 

7 

(1.092) 

134 

98nE 

9 

89,603 

44 

3,036 

23 

2,530 

7 

(1.092) 

136 

98hE 

9 

86,822 

43 

2,967 

22 

2,420 

7 

(1.092) 

140 

68jE 

6 

86,732 

43 

2,967 

22 

2,420 

7 

(1.092) 


Notes: 1. Costs in 1980 dollars for transportation and RTS at $32M expended. 

2. Partial flights rounded up to next integer or to 7, whichever is higher. 

3. Each platform serviced sevent imes. 


( ) = 


Lowest cost 



APPENDIX I 


GEOSTATIONARY PLATFORM COST MODEL RUNS 


Platform bus development and production costs were estimated using Convair's 
computerized life cycle cost model. Table 1-1 is a sample cost model input sheet 
for Items 122 and 123. Inputs to the model are the operational life, number of 
units produced, and subsystem descriptions developed using the platform 
synthesis model (Ref. Appendix G). 


The cost model output data sheets for Items 1-144 are included in Tables 1-2 
and 1-3. The costs are itemized as follows: 


Column 1 
Column 2 
Column 3 
Column 4 


Development costs 
Theoretical first unit costs 
Production costs for n units 
Total development and production costs 


The cost model is discussed in detail in Volume III. 
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Table 1-1. Sample Cost Model Inpv Sheet 
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Table 1-2. Nominal Traffic Model Cost Runs. Contd 
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G e DST*TI ON AIM PLATFORM PROGRAM COSTS 

iivaotMi 






RDTCe 

FIRST 

PROD 

RDTIE 



PH AS e 

Oh IT 

PHASE 

PLUS 



COST 

COST 

COST 

PROD 

1.1. GEGPLATMRM IB'JSl -TOTAL 


11 ?. t? 

22 . 3o 

55A.27 

666.39 

1 . 1 . 1 . STRUCTURE 


•*.6 A 

1.20 

29. 75 


1. 1.1.1. STRUCTURE C PRIMARY! 


“.19 

1 . G A 

25.6a 


1.1. 1.7. STRUCTURE (SECONDARY! 


3.09 

.16 

A. 07 


1.1.1.). STRUCTURE (TO'llINOl 


. 3 V 




1.1.?. THERMAL control 


2 .M 

.37 

9.07 


1.1.3. ATTITUDE CONTROL 


27.76 

2.5(i 

63.70 


l. 1.3.1. ATTIMOc CONTROL (AVIONICS) 


2? .0 3 

1.91 

37. 3A 


1.1.3.?. ATTITUO' CONTROL (ANCOI 


. 7 A 

1.07 

26. AA 


1.1. A. REACTION CONTROL 


13.01 

2.02 

A9.99 


1.1.*. FLECTPIC AL POwlR 


R.A5 

7.57 

107.50 


1.1. «.l. SOLA® ARRAY 


A. 89 

5 . 6 i 

130.65 


1.1.5.?. PATTER I 55 


.31 

.57 

1A.09 


1.1.5. 3. POmER CONO C DIST 


A . A 5 

1. AO 

3A.56 


1.1.6. TT r C 


7.7S 

3.75 

52. VA 


1.1.7. RFN0S2V0US e OCCKING 
1.1. ?.l. RFNOS/VUUS (AVIONICS) 

1.1.7. ?. COCKINO (MECHANICAL) 






1.1.'. INTEGRATION, assembly, t C/0 



2.10 

51.90 


1.1.9. PR n (iRAN «ANAiEP:NT 


5.77 

1 • AO 

3A.6A 


1.1. 1C. SYSTEMS i3CU 5 INTEGRATION 


l(*.25 

1. AO 

3 A. 6 A 


l.l.ll. SYSTEMS TEST ARTICLE 


19,59 




l.i.i?. system test operations 


A , A 1 




1.1.13. 5S* 


6.A6 




1.1. 1A. F S c 






1.1.15. FACILITIES 


7.17 





oi/ 21 /eo 


GYST'* LTFFI UNI I* PBOC'JCfO 


Table 1-2. Nominal Traffic Model Cost Runs, Contd 

16.00 16. 03 


IUP 9 BUS TYP* 

GEOST AT I ON ABY PLATFUPM PBOGPAN COSTS C1.601H) 

none 

phase 

tost 


1.1. G e , 'PI A TP 0® M I *SJ S » -TOTAL 

1.1.1. -T»IICT'IB- S.67 

1. 1.1.1. STkiJCT'J®' - (Pk1W»®Y1 

1.1.1. ?. STPJST'JA® ISSCONDAPYI 1.13 

1.1. 1.0. 'TPOCT'JP? (TOILING! . v 7 

1.1. ?. TNCortAL CJd'OL . 

1.1.0. ATT! Tin- CONTROL 00.7? 

1.1. 3.1. ATTITUilr CJNT70L (AVIONICSI ?0.66 

1.1.1. *. ATTITJD^ COkUUL (*"C0» 1.1T 

1.1. A. PPACT104 C0NT8CL 20.66 

1.1.6. Tl'CI8i:*L FOWTA l’.OO 

1.1. 5.1. * '"l A 8 AHBay ‘*11 

1.1. ;.?. s attt°i : s • • J ' > 

1.1. '.0. POpfN CCND S OIST 


1.1.6. TTtC 

1.1. Y. P'NPL 7VCJ5 t DOCKING 

1.1. 7.1. PPM-7WJUS (A/I0NTCS1 

1.1. 7. 2. DOCKING (P£Cn»NICAL» 

i.i.k. int€g o »tijn# a sit **;i y • c c /a 


l.l.g. ® 0 0 0 P A •* KANA',1 P5NT 6.?K 

1.1.10. SYSUNS ; NGBG 6 INTEGRATION 16. "5 

1.1.11. SYSTEMS TT ST ABTICli 

1.1.12. s y s T c *1 T-Sl OPERATIONS 7.16 

1.1.10. OS F -•6 C > 

1.1.16. PSP 


12.26.31. 01/21/30 

369C C»St II 


FIRST 

pa oo 

ROT IE 

LMT 

PHASE 

PLUS 

COST 

COST 

PR JO 

34.17 

632.23 

666.67 

1.21 

13.72 


1 *w6 

13.66 


.17 

2.16 



.66 

6. 69 

6.30 

60.08 

2.96 

39 60 

1.36 

17.67 

6.21 

CO. 91 

P.36 

10b. 67 

0.17 

bC. 36 

• o3 

o.lb 

1.66 

20.12 

t.36 

69.67 


3.10 

c 

• 

* 

o 

2.07 

26.93 

2.17 

20.28 


1.1.1 


facilities 


1.66 


Table 1-2. 

Nominal Traffic Model 

Cost Runs, 

Contd 


SYSTEM UFfj UNITS PROHJCEO 

16.00 16.00 


12.26.31. 

i 


ITcM 10 fcJS TYPE he: 

CA6t 11 



GEO* TA TI ONAR Y PLATFORM PROGRAM COSTS 

(19tOANI 





. KDT5S 

FImST 

PROO 

ROUE 


P-USc 

UNIT 

PHASE 

PLUS 


COST 

COST 

COST 

PROO 

1.1. GfOPlMFORfi IPUS1 -TOTAL 

161.63 

36.12 

170.70 

632.33 

l.i.i. *t»uctua: 

10. CO 

2.02 

26.31 


1.1. 1.1. S T PUCTURE IPOJMARYI 

6.07 

1.66 

21.15 


1.1. 1.7. SY.IjCTU»F 1 ST C ONO AR Y 1 

3.10 

.17 

2.16 


1.1. 1.3. STRUCTURE 1TOOIINGI 

.11 




1.1. ». TMFP»Al CON TR 01 

2.15 

.16 

5.6« 


1.1.1. ATT t TUfl- CONTROL 

31 .?6 

6.76 

62.00 


1.1. 3.1. ATT ITU OF CONTROL 1AVI09ICSI 

30.00 

3.36 

13.77 


1.1.3.?. ATTITUDE CuNTROL (AHC*M 

1.76 

1 . 6w 

Id. 23 


1. 1. a. r» ac t:on cct tpol 

71.16 

7.26 

91.29 


1 . 1 . 1 . FifCTRiCAi power 

12.10 

6.36 

103.73 


1.1. 5.1. TOLAR a. ray 

6.11 

6.17 

30.33 


1.1.1.?. RATTtiP I'S 

.3* 

.63 

3.16 


1.1. 1.3. 1 0 v. ^ R C ON C t 01 ST 

6.60 

1.65 

20.13 


1.1.6. TTCC 

10.13 

6.36 

69.57 


1.1.7. R f N n i. I VOUS & DOCKING 

i.i. ?. a. ptNo-zy/rus iavionicsi 

1.1.7. ?. DOCKING C**iCHANICAL 1 





1 . 1 . 1 . INTEGRATION, asscoly. t c/o 


3. io 

13.99 


1.1.7. ’ P OS A AN KANAGfM^NT 

6.67 

2.25 

29' 3 3 


1.1.10. SY»TfNS rNGRG C INTEGRATION 

i5 . 30 

2.36 

> 

o 




1.1.11. S*TTL1S TtSf ARTICLE 

l.i.i?. sv*r=i t.st operation* 

1.1. u. GIF 

1.1. 16. rtr 

1.1.11. FACILITIES 


31. ‘ l 

l.ij 

.‘.71 

6.31 


Table 1-2. 

Nominal Traffic Model Cost Runs. 

Contd 


LIFF; UNITS PA00UCE0 

lb. 00 15.00 


12.25.31. 



IIeH 11 BUS TYPE 

550E CASE 11 



GEOSTATIONARY platforn program COSTS 

(1980AMI 





KOTEc 

FIRST 

PROD 

ROTCE 


PMASi. 

UNIT 

Phase 

PLUS 


COST 

COST 

COST 

PR 00 

1.1. GEOBLATFORN ousi —total 

1/5.05 

30. 1C 

369.59 

566.56 

1.1.1. ' T» I'C TIJR c 

1.1? 

1.5b 

le. 21 


l. 1.1.1. STRUCTURE (PRIHARY1 

5. *5 

1.32 

16.20 


1.1.1.'. STRUCTURE « rcONOA»Y» 

■>.36 

.16 

2.00 


1.1.1.?. STBUCTURf ITUOLINGI 

.53 



!•!.»• TM.RPAL CJNTROL 

? . 7 7 

• 5U 

5.95 


i.i.i. mnjo ; ccntrcl 

29.? 5 

3.2b 

50.26 


1.1. 3.1. A T T 1 T'J D r CCNTPOl ( A V I ON I C 5 ) 

2«.26 

A. 05 

23.22 


1.1.).?. * T T I Tui) e CONTROL IAPC0I 

.RR 

1.23 

15.06 


1.1.5. R c ACTION CONTROL 

15.10 

1.17 

16.35 


1.1.5. ELECTRICAL PUw r R 

1? . 7? 

9.0b 

111.16 


1.1. 5.1. SOLAR ARRAY 

6.(50 

b . o2 

t 3. 69 


1.1.5.?. PAITEPJSS 

.19 

.63 

7.66 


1.1.5.). PObER CCiNO & GIST 

5.10 

l.bl 

19.7b 


1.1.5. TTCC 

9.95 

6.83 

59.36 


1.1.7. ocNPLTVOUi L 0OCKIMG 

25. b? 

3.22 

39.50 


1.1. 7.1. »r N1 r ?vlU 5 IA9I0NICSI 

1°. 55 

A. 37 

29.07 


1.1.7.?. 10C/INC- 1 flrC HAN T C A L ) 

6.19 

aoi 

10.63 


1.1.8. INTEGRATION, A^EPSLY, t C/0 


2.01 

36.53 


1.1. 9, PR0ORA5 N * ” AGE P- N T 

/.*• 7 

1.08 

23.02 


1.1.10. SYSTENS ENGRG f . INTEGRATION 

1* . 1 2 

1.67 

26.17 


1.1.11. STSTENS Tt ST ARTICLE 

25. ? 5 




1.1.1?. .YSTcl TtSI r.PtRATin.NS 

1 m'jJ 




1.1.1). G S F 

.f'.lb 




l.l.lA. F5E 





1.1.15. FACILITIES 

».5A 





01/21/80 


I Tft I IHTT^ P®00 JCf 3 


Table 1-2. Nominal Traffic Model Cost Runs, Contd 

16.03 16.3" 


ITe* 12 BUS TY»E 55VC CASE HI 


12.25.31. 


01/21/60 


1.1. &*CPl*TF0»r (BUS) —TOT AL 

1.1.1. STRUCTURE 

1.1. 1.1. ‘‘TPUCT'JB' ( PK I k A® Y 1 

1.1.1. ?. st«u:pi»« csfcn»oARY> 

1.1,1. 3. ST*UCTU°r (TCOLING) 

1.1.2. T«'P>'1L CHUTBOl 

1.1.3. ITTITUO* CONYPCL 

1.1. 1.1. A T T I TuO- CPNT«Ol UtfICSiCSI 
{. 1 . 1 .?. ATTITUO- CUNWOL (»-coi 

1.1.4. J'lCIlOi CONTROL 

1.1.5. FlFCJRICAl POWFA* 

1.1. ‘.I. SK*Y » J “*T 

1.1. 4. >. •»IT*SIi3 

1.1. *. 3. P 0 -'’ COMO l J 1 ST 

1.1.6. TTrC 

1.1.7. BF9Pf?VUUS t OCSKIMG 

1.1. T.l. BCMC/VOUS iAVlPMtCSl 

1.1.7. ’. onCKI"3 ( P- C MAN I C AL l 

1.1. a. i“TF&»»rir,N, A'Sf-«iY. ' c/o 

1.1.9. PRPGPA" "ANAi* P'NT 

1.1.10. 4YSI6NS iNC«G l INTEGRATION 

1.1.11. »YSTfc“4 If ST aoYICII 

1.1.12. -Y4T:“ l-'.T OF.-BATIP**! 

1.1.13. G4F 

1.1.14. F'* 

1.1.1*. F A C IL I T llS 


kOTCE 

PmASF 

tOST 

FIRST 
UNI T 
COST 

PR 00 

PHASE 

CUST 

ROT AE 
PLUS 
PR JO 

169.76 

37.63 

436. 55 

656.31 

11.07 
5.6? 
1. ?4 
1 .20 

2.6b 
2.51 
.1 o 

32.92 

30.75 

2.16 


2.67 

.44 

5.42 


31.13 

30.52 

1.37 

5.33 
3.o7 
A . 46 

65.36 
4 7. .5 
17.93 


21.70 

6.47 

103.95 


l?.l 6 
6.11 
.39 
5.66 

3.36 

0.17 

.63 

1.57 

102.64 
75.72 
7. 6o 
19.23 


10. ?1 

5.59 

6o.62 



3.7C 

45.47 


6.67 

2.47 

30.31 


15.76 

2.59 

31.63 



34.57 

• . f * 
4.71 

5.1? 


r 


Table 1-2. Nominal Traffic Model Cost Runs, Contd 

st'tep lift; unit; fsoo'jc*o t.oo 21.00 


11.41.30. 01/21/60 


inr 13 bus TYPE 3504 CASE II 
G f OS T A T I ON AB Y PIATFORN PBOGRAH COSTS UVdOAP.) 



•13 TIE 

FIRST 

PROD 

IOIU 


PH A S * 

UNIT 

PHASE 

PLUS 


COST 

COST 

COST 

PPUO 

1.1. GrOPl 1TFC0* (PUS1 -TOTH 

110.30 

25. 29 

553.44 

673.24 

1.1.1. STRUCTURE 

9.67 

1.64 

35.91 


1.1. 1.1. S T *UC T U’ F 1PRINARY! 

5.49 

1.45 

31.63 


1.1.1.’. S’RUCTdRE (secondary* 

3.33 

.19 

4.06 


1.1. 1.3. STRUCTURE ITMltNOI 

.60 




1.1.2. Tnr» fu CDNTROl 

2.71 

.3o 

6.29 


1.1.3. * T T I T'JO c CONTROL 

23.16 

2.64 

62.12 


1.1. 3.1. A T TI TUO c CONI R QL (AVIONICS! 

2’. 37 

1.71 

37.46 


1.1. 3.2. ATTITJO: CONTROL IANCOI 

.PI 

1.13 

24.66 


1.1.4. REACTION CUMSDl 

13.56 

2.43 

53.16 


1.1.*. ElrfTPICAl POWFR 

10.54 

0.44 

164.75 


1.1. 5.1. STLAK ARPAY 

5. 2d 

b. 20 

135.62 


1.1.4.?. o\TT;Pl;S 

. 3 1 

.65 

14.23 


1.1.5. ?. P P * * A CJNO £ 01 ST 

5.00 

1.60 

34.90 


1.1.4. TTSf 

7.34 

4.03 

66.14 


1.1.7. PFNOctYO'JS C DOCKING 

1.1.7. ?. o'ND’/VOOS (AVIONICS! 

1.1.7. ’. POCKING c hecmanical i 





1.1. P. INTEGRATION, A SSc P3L Y . S C/0 


2.37 

51.68 


l.l.o. porr.BAP kanagf h£NT 

o 

o 

1. 5d 

34.59 


1.1.10. 4YSU.NS ENGRG £ INTEGRATION 

10.74 

1.5b 

34.59 


1.1.11. S Y * T rNS TEST ARTICLE 

22.13 




1.1.1’. SYSTC* TkST OPERATIONS 

4.4b 




1.1.13. G S c 

4.7* 




1.1.14. FSF 





1.1.1*. FACIllTI r S 

2 .66 





1 


Table 1-2. 

'T'T'I L I r f t UNIT", PRODUCED 

Nominal Traffic Model 

lb. 00 14.00 

Cost Runs, 

Contd 





12. >5. 31. 



ITtH 14 BUS TYPE 36ft 

CASE 11 



OFtlSTATTONARY PiATPO*N PP05AAH COSTS 

11*603/11 





ROUE 

PHASE 

COST 

HAST 
UKl T 
CCS! 

ratio 

PHASE 

COST 

ROUE 

PLUS 

PnOD 

1.1. GEOH ATF1R5 (BuSl -TOTAL 

1 71 .1 7 

40.75 

46*. 26 

641.15 

1.1.1. ST»IJCTJ»E 

1.1. 1.1. STRUCTURE (PPI*A»YI 

1.1.1. ?. * T *UC 1 U“ C (StCONOAPY! 

1.1.1. *. STRUCTURE (TCOltNCI 

10.5b 
6 . ? 4 
3.40 
.*>1 

2.22 
2.03 
. IV 

25.52 

23.36 

2.16 

• 

1.1. P. TM'r»AL CTNTPCl 

?.1B 

.45 

5.19 


1.1.1. iTTiruO- C Cf-T * CjL 

1. 1.1.1. iTIITUOt C0NT101 C 1 VI ON I C S 1 

1.1.1. ?. ATTITJ07 CONTROL ( A NCO 1 

11 . 73 
3P.3 9 

1.14 

s.ia 

3.73 

1.45 

59.66 
43.01 
16. 65 


1.1.4. PFSCTION C ON TP PI 

?1.7? 

S . 1 5 

93.6V 


1.1. 5. Sl er l»ICtL PQv r P 

l • 1 . *>. 1 . S"l A« A. P A f 

1. 1.5.?. UTTEri-S 

1 . 1 . s.i. ppwfp conc c, or st 

ll.TS 

7.0*. 

.30 

6. 30 

4. 44 
7.46 
.72 
1.77 

114.52 

05.67 

6.24 

20.41 


1.1.4. TTf 

ir.?7 

5.7* 

65.70 


1.1.7. oe, irit7 7 JUS C DOCKING 
1.1. 7.1. ®P10;?VTIS (AVIONICS! 

1.1.7. ?. oockin.; i chan ic al i 





1.1. «• 1 6 Tf 0*4 T l JN # AS»*N9ir, c c/0 


1.0 1 

41.66 


1 . 1 . 0 . p? rr, p a h «!anag£h-nt 

b.71 

2.54 

29.24 


1.1.10. SYSTtSS i INT'GPATION 

15.00 

2.67 

30.70 


1.1.11. S*STE«i TEST A <« T I C 1 * 

35. S4 




i.i.i?. who t:st op:«atio.is 

- .-■o 




l.l.ll. r. S T 

1.0 4 




1.1.14. "F 





1.1. is. FACILITI'S 

4. PI 





01 / 21/60 


Table 1-2. 

STSTP" L I f r f UNITS PBOCUC e D 


Nominal Traffic Model Coat Runs. Contd 

ib.OC 13.00 


12.2). 31. 


IUn is M'S Ty»f 5 3CC CASE 11 
trnSTATIONART PLAT*nP« PBOGBAN COSTS (19eOAM 


1.1. G* OBL A TF3B N | BUS I -T3TAI 

1.1.1. ST»UCTU»* 

1.1. 1.1. ^Toj^TuxT (PPMAbv) 

1.1.1. ’. 'TAUCTJOf C SEC 0*10 A3 r 1 

1.1. 1.3. 'TBUCf'JBP ( Tl )l TNG) 

1.1.2. TM'»y*i C ON !• C l 

1.1.3. ATTITUDE CONTBOl. 

1.1. 7.1. ATTIT'J?* CONTROL (AVIONICS) 

1.1.3. ’. ATT1TUJ-* CUNTBOl (AHCO) 

1.1. A. b"A^ TI On CONTBOL 

1.1.7. f('CTB|C»l E04FB* 

1. 1.7.1. SOIAB A3BAT 

1.1. *.’. ’ATTlBIfS 

1.1.7. '. »P6*-S C JNl) C 01 ST 

1.1.6. T T f r 

1.1.2. »{ spf 7V0US I DOCKING 

1.1. 2 . 1 . Btnjc/vOUS (AVITNICS) 

1.1.7. ’. 0PC«ING MECHANICAL) 

1.1. •. INTFCAATIOH. ASSrpsiy, * £ / rj 

1.1.9. BBOr.BA- NAN AG e PE NT 

1.1.10. -YSTLNS *Nr.BG t INTUBATION 

1.1.11. K**T«N, TEST ABTICLE 

1.1.1’. **' TEN TrST 0 B B A T I ON S 

1.1.13. OS * 

t.l. ia. rs* 

1.1.1*. TAfIlITI r S 


.DUE 

PIKST 

MOD 

• DICE 

r-iASF 

UNI T 

PHASE 

PIUS 

COST 

COST 

COST 

PPOO 

lt2.20 

36.02 

393.77 

355.97 

3.22 

1.37 

1 A. 72 


*. 1 7 

i. ie 

12.70 


1 . A 3 
• • 6 

.19 

2.02 


2.E9 

• AS 

A.bA 


31 .1 * 

A. 6b 

SO. 1 A 


<9.01 

3.2C 

33. 1 3 


1.23 

1.39 

1A.91 


21 .CO 

7.01 

75. J7 


A 3 . C J 

V.tA 

99. 3A 


6.40 

b.t 2 

73.31 


.37 

. 72 

7.69 


6.09 

1.71 

19. 3A 


13.2 7 

3.79 

62.27 




3. At 

36.60 

5. A3 

2.26 

2A.53 

13.32 

2. AO 

25.76 

31 .9 A 



7.91 



-.76 




<•.15 


01/21/(0 


srsrro ii*r, uni r s 7*3(*<JCS9 * 2 iTTjo^ 0 Mode * Cost Runs, Contd 


ITtK 16 bus TY7I 16*C' CASS II 
O'^TATJONAAf MOCKH CQSIS <19aUtni 


12.23.11. 


1*1. C«0»lA|FOSr ( BUS 1 'TOTAL 

1.1.1. T T R IIC TUA f 

l. 1.1.1. S T AiJCfil. * IN[lilr| 

l. 1.1.2. ST»UCTU<£ ( S F CONC A* Y I 

1. 1.1.1. *TAuCTU*t ITCJllNM 

1.1.7. TMr»»4 L CjNTOf)L 


1.1.1. 

1. 1.1.1 


AT T | | UP I CONT®ri 
• A T 1 1 T JO* C9NT»0l lAVirilCSI 
. *TTItU3 c CONTROL 1ANCOJ 


1.1. A. »rA*TICN (pNfACL 


1.1. s. fi r cr®iCAi Dwn 

1. 1.5.1. SPL*e (««•) 
l.l. , i*. *ATT*»I'S 

1.1. 3.1. “Gkfa C Ouii ( 9IST 

1.1.4. TTIC 


*.1.T. C OOCKINC 

t.l.T.1. ®r*»0£7/0us IAV10OICSI 

i.l.T.?. r<? c*im triCNiucii) 

I.*.*. I^Trt-lAT I 19, AS^irblY, ( c /0 

"AflGi **,NT 

1.1.19. ?*STfYS *No®G S 1 9 Y* 6* t f J Q«« 
1.1.11. *YS?r-s f- JT «« r |C l c 
1.1.17. SYST.N T £ ST n* ? P»r IONS 
1.1.11. (S{ 

1.1.14. AS* 


l.i.is. »*rniri^ 


WK£ 
• *H4S e 

C9ST 

7HSJ 
LSI I 
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Table 1-2. 

srsTE" lit*; umis “rhoucfo 


Nominal Traffic Model Cost Runs, Contd 

16.00 1.00 


12.ZS.3n 

ITeP 26 BUS TYPE 395E CASt II 
CFOS T A T I ON Aft Y “LATfoftM PROGRAM COSTS (196010 



kOUE 

UE.ST 

PROD 


• “HASP 

UNIT 

PHASE 


COST 

CUil 

COST 

1.1. GEIJPl ATEI#" ( BUS 1 -TOUl 

201.79 

60.62 

277.92 

1.1.1. STRUCTURE 

10.60 

1.76 

12.07 

1. 1.1.1. STRUCTURE (PRIMARY! 

6.7* 

1.32 

10.61 

1. 1.1.7. r TPUCTU°e ISECnMOARYI 

6.11 

.26 

1.66 

i.i. 1.3. structure (tcoiinc,! 

.63 



1.1.?. YMCp»4i CONTBiU 

2.6 1 

.66 

3.39 

1.1.3. ATT 1 TUO* CONTROL 

jo.n 

3.91 

26.«2 

1.1. 3.1. ATTITUDE COM T* 01 (AVIONICS! 

A/. 3 6 

2 • So 

17.66 

1.1.3.?. ATTITUDE CONTROL (AMCDI 

l.Lft 

1.33 

9.13 

1.1. *. PTACTICM fCNTPCl 

16 « 1 0 

1.69 

10. Vl 

1.1.*. c l C C TP I C *1 “OVER 

l» .*6 

16.22 

97.52 

1.1. 6.1. SOlAP ABBA! 

9.19 

16.52 

72.lv 

1.1.*.?. ** T TE P I e S 

.60 

1.07 

/. 36 

l.l.S.T. PPkRR COMO i 0 1 ST 

a. ■* 

2.b2 

17.97 

l.i. a. T Ttr 

13.3* 

t.Ov 

61. BO 

1.1.7. P r NO» ZVO'JS C DOCKING 

2*. 7 9 

3.63 

.6.26 

1.1. 7.1. »PNDt'V3US (AVIONICS) 

*9.63 

2.50 

17.12 

1.1.7.?. DOCPIMG (r=CHANICAL 1 

7.19 

1 .w6 

7.12 

1.1. A. INTEGRATION. ASSEMMLY, e c/0 


3.79 

23.97 

1.1.9. “POOKAS P»NAGt'” r NT 

•*.66 

2.52 

17.12 

1.1.10. SYSTePS * MGS G t INTEGRATION 

19.99 

2.65 

1 d . 1 6 

1.1.11. SYSTEMS TF ST ARTICLE 

36.36 



1.1.1?. SYSTEM TEST OPERATIONS 

*.76 




01/21/60 


• DUE 

PLUS 

PRUO 

679.71 
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1.1.11. "f 

1.1.16. ririllTC i j.*«, 
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srsT e ** 1 1 r r i units p® cojc cp 16 . -jo e.oo 

12-29.31. 01/21/ bO 

ITEM 26 BUS TYPE 16PE CASfc III 


GEOSTATIONARY ®L A T F 0® H P® OG® A N COSTS (196CAN) 



ROUE 

FIRST 

Wl 09 

RDTIE 



PH ASS 

UNIT 

PHASE 

PLUS 



COST 

COST 

COjT 

PfcOO 

* 

1.1. GE0»IA1F0*« 1 PUS I -TOTAL 

20* « 71 

9. .61 

266.99 

992.69 


1.1.1. ST® IICTUR c 

ll.VP 

2.92 

16.61 



1. 1.1.1. STRUCTURE IP*IN4RTI 

6.17 

2.1a 

1®.69 



1.1. 1.2. ST»UCTU»t ($(C'jNPA®y) 

9.11 

.29 
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1.1. 1.’. STMICTIN.I (T(JIING) 

1.00 





1.1. ». Tmcopal C UN T ® OL 

2.99 

.99 

3.09 



1.1.1. ATTITUDE CONTROL 
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9.13 

2o • 30 



1.1. 1.1. ATIITUO r Cf’hTofll (AVIONICS) 
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2.7b 

18.99 



1. 1.1.2. A T 1 I 1*11” CONTROL (ANCO) 

1 .’1 

1.3b 

9.36 



l.;.®. reaction cofuni 

19.90 

1.7® 

11.91 



1 . l.«. «l 'f T»1CAL rORFR 

16 .9® 

19.22 

97.92 



l.l.'.l. SOIA® ARAAT 

9.16 

1 J.92 

72.19 



1. 1.5.2. ® A TTE® I E S 

.90 

1.07 

7.36 



1.1. ‘.1. ®0x£® cono l oist 

o.«® 

2.62 

17.97 
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13 . IN 
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®1.«0 
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29.76 

3.93 

29.2® 


. 1 § 
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17. 12 
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26.82 
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1.97 
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18.77 
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S VS TE <* 11**1 UNITS PRCOUC ED 


G c O$Ta*tgnaRV PLiifOfM progRAN COSTS 


1.1. r.FOPl A If OR « IRJM —TOTAL 

1.1.1. structuc 

1. 1*1.1. ? tpuc tup e (“riha»vi 

1.1.1. ?. STStJCT'UE (SPCONOARVI 

1.1. 1.1. S1RUCTUPE (Tull INC) 

1.1. ?. T*E»PAL CONT«Ol 

1.1. *. ATITTUD? CONTROL 

1.1. 1.1. ATTITUDE CONTROL (AVIONICS) 

1.1.1. *. AT1ITUOE CONTROL C A "C 0 I 

1.1. A. REACTION CONTROL 

1.1.5. : l"CTPICAl POWER 

1.1. 5.1. SOLAR A*opr 

1.1. 5. *. «ATTE#I'S 

1.1. *.3. * CbER CUNO A DIST 

1.1.6. TTSC 


Nominal Traffic Model Coat Runs, 

£.00 LA. 00 


IT in 27 eus TV?E 5618 C A St 11 

iivoOtni 


ROTLE 

PI R S T 

MAST 

UN i 1 

COST 

cost 

135. P<» 

32.62 

10.6 5 

1.61 

5 .5 l 

1.56 

A. 19 

.25 

.65 


2.81 

.62 

21.33 

3.29 

22.91 

2.08 

.92 

1.21 

1A.36 

3. .6 

1A.02 

11. Uw 

6.71 

0.6 7 

.32 

.96 

6.99 

2.36 

b . 1 5 

5.01 


Contd 


11.61. 30. 

01/21/60 

PkOO 

MTU 

PHASE 

PLUS 

COST 

PRCO 

375.62 

512.51 

2-. 8b 

la. 02 

r- 


£ . o 6 


6.63 

37. R? 
21.00 
13.01 

3b.22 

135.07 
97.57 
11. 25 
27.07 

57.73 


1.1.7. RCNDLJVCUS t OCCk INC 

1.1. 7.1. RPNOIIVIUS (AVIONICSI 

1.1.7. ?. roCRINS (HirCHANKAl 1 

1.1. *. INTEGRA! M**, ASS'PIIT, ( C AO 

1.1.9. RT'CRAN NA N AG c 8 N T 

1.1.10. SYSTc"S r N C- R G L INTEGRATION 

1.1.11. S»»TL1S TEST ARTICLE 
1.1.1?. T *STcN TEST OPERATION' 

1. 1. 11. G~,r 



3. bo 

35.21 

5.66 

2.06 

23.6a 

11.76 

2.06 

23. 6* 

2P.56 
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E .62 



7. 3L 
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if 
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1.1.15. (ACUITIES 


3.51 


SYST«N LTF'i UNITS PR OOUC'O 


l.l. G-OPIATFORH (PUS) 


-TOTAL 


1.1.1. STRilCTUP* 

1.1. 1.1. STRUCTURE (PRI"ARY) 

1.1.1. '. STPUCTURfc (SECONDARY) 

1.1. 1.1. STPUCfjpe ( T 001 IN?) 

1.1. *. C TNT R PI 

1.1. *. attitude ctiMpci 

1.’. 1.1. ITfITUOi CON IP 01 (AVIONICS) 

1.1.1. ?. ATTITUO e CONTROL UNCO) 

1.1. A. PF1CT10N CONTROL 

1.1. *. *l?CT»ICAL FUrflR 

1.1. 6.1. S'HAR A? R A r 

1.1. *.?. PATTcPIES 

1.1. *.3. PQWtP CONO t 01 ST 

1.1.6. TTSC 

1.1.7. PfNOF/VOUS t DOCKING 

1. 1.7.1. R^NOC/VOUS (AVIONICS) 

1.1. ?.?. POt«ING 1 CECMANIC AL ) 

1.1.1. I NT? CRAT I IN* ASStMlV. t C/0 
1.1.0. PPOCRAN RANAGENENT 

1.1.10. '.7STLNS LMC»G L INT=GRATION 

1.1.11. •‘TSIENS TEST ARTICLE 
1.1.1?. S VS T* N TiST OPERATIONS 
1.1.1). GS e 

1.1.11. F* r 

1.1.15. FACILITIES 


Nominal Traffic Model 

Cost Runs. 

Contd 


a.oo ia.jo 

ITEfl 20 BUS Tr?F 56PS 

OSe III 

11.61. 30. 


( 19.0AN) 

MOTCF 

FIRST 

PAOO 

ROTCE 

PnAS* 

UNIT 

PHASE 

PLUS 

COST 

COST 

CUST 

PAGO 

1 A 1 • I ) 

3A.10 

393.66 

536.77 

11.6? 

2.67 

20.61 


6. AO 

2.22 

25.66 


A. 19 

.26 

2.P6 


1.0) 

2.61 

* A2 

6.93 


2A.12 

3.51 

60.65 


?1. 1 5 

2.27 

26.12 


.97 

1. 2 A 

16.36 


1A .69 

3.A9 

60.19 


1A .03 

11 .09 

139.92 


6.70 

o.A7 

V7.57 


.)? 

.VP 

11.26 


7.00 

2.36 

27.11 


B.IS 

5.01 

67.73 


5.6» 

3.20 

2.1A 

16.90 

26.60 


11 .99 

2.16 

26.60 



29.91 
6.7) 
7. 6 A 

1.9? 
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16,00 7. CO 


12.29. 31. 


item 29 ajs ttp* 36ec* case ii 
0 e 0S T * T I ON Arf f Pt ATF0*«1 PBOGBAN COSTS U980AHI 


1.1. GF.C*l * T FQ» 9 ( BUS I -TOTH 

1.1.1. ST*'IC Toil ~ 

1.1. 1. 1. STBUCTUB* (PPMABTI 

1.1.1. ?. STluCTURt ISFCCNOARTI 

1.1. 1.1. STByCij^; (TOILING) 

1.1. *. TMPBM41 CJNTBni 

1.1.1. BfTTTuor C'MIPL 

1.1.3.*. ATTITUOF CuNTlOl (AVI ON T C * ) 

1.1.1. *. ATTlfJO C ON TB 01 l»"CDI 

1.1.9. * TACTIC*! C CN T B 01 

1.1.1. ricrimcu pckfb 

1. 1. *.l. SCIAM IBP AT 

1.1.9. ?. MTTePKS 

1.1. 5.1. pp^tB C3N0 t 01 ST 

1.1.6. TTCC 

1.1.7. •riT'c/wous t ohcktnc 

1.1.7. 1. »*H0-T B'I'JS TAVT09ICS1 

1.1.7. ?. ONCKIli; I NFCHANIC Al | 

1.1. *. t F'TF OP A T TON# ASStT’lLT. E C/0 


1.1.9. PB°C. AN “‘NAOe.eNT 


1.1.1*. C TS TEAS 1N0*5 t TNTFCIA TI ON 
1.1.11. 'T1I.B1 TC ST ABTICl- 
1.1.1*. SB'LTt* T*ST OP' B AT 1 ONS 
l. 1. 1 1. 0** 

1.1.19. FSS 

1.1.19. FACIllTI'S 


• OUT 

FIRST 

PHAS* 

CM I T 

COST 

COST 

219. ?6 

9 8.13 

ll.l? 

2.39 

* .5C 

2.39 

9.?? 

.26 

1.10 


2.99 

• SO 

31 .»9 

>.19 

30.16 

3. 70 

1. 19 

1.99 

19.17 

9. 6S 

13.56 

19.2o 

9.11 

1 9. 62 

.93 

.. 07 

P.36 

2.66 

10.66 

/.!• 

29.99 

3.17 

19.67 

2. 66 

9.9? 

• 61 


9. SC 

F.*3 

3.00 

20.99 

3.16 

91 .90 


10.37 


.1.99 



PR 00 

PHASE 

COST 

ROT (c 

PLUS 

PROD 

291.76 

910.09 

13.70 

19.1* 

1.62 


3.02 


31.16 
22.99 
6. 79 


26.20 


66.91 
63.79 
6. >0 
16.11 


93.30 


19.20 

16.62 

3.69 


27.27 


16.16 


19.09 



9 


• ® 7 


01/21/SO 
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STSTI" tire* units MOO'JC‘0 


t.l. o r r*l MPO** I BUS » -T3T41 

1.1.1. ^T.iirtu-? 

1.1. 1.1. S»PUC1U«« !»•!"*»*» 

1.1.1. ?. -r»"jcij»t »si:neo»*»» 

1. 1.1.1. si*uciu4f irroua&i 

1.1. ». TN r «l'»l C 71T* 01 

1.1.1. 4TTI1U3E COM»Ol 

1. 1.3.1. tTllll'J: caium UVIQNICSI 

1.1.1. ?. *T1IT0*»- CC,ST»0l l»«C0» 

1.1.4. •MflU’i CuNT*Ol 

1.1.1. «i r cr*ic»i ►ow'* 

1.1. ".I. *0l»* *•»•**! 

I. •»tTi*l I S 

1.1. s.i. m»i i itsi 

1.1.4. Tire 

1.1. t. •‘■•NOt/*ous i nr:«iic 

1.1. 7.1. A*SV7VlOS «»7tCUCSI 

1.1.1. ?. ""C«I*U. (•tCflUCUl 

1 . 1 . 4 . |N?rt*»f l':*. ‘SS'-Hl, ( C/0 

1.1.9. »•"«»;*»* tUHAGE^HT 

1.1.10. S»Sl s .4S *G*G l t*T e GPATl O’* 

1.1.11. VMtli TfST MTKU 
1.1.1?. *7*1*1 T M 0P*PATI"1S 
1.1.11. 

1.1.14. 7SP 

i.i.ii* 


Nominal Traffic Model Coal Runa. 

ib.OC ».00 

Conld 




12.24.31* 

01/21/30 

Mt« ii ns type 

»6GC C A St 111 


• 

uvauifti 

(DUE 
■PUSS 
COST • 

PUSt 

Util 

cost 

MUO 

PHASE 

COST 

■OKI 

PLUS 

P300 

US. 01 

49.42 

300.14 

491.06 

13.70 

4.*? 

4.2? 

.**4 

l.«2 
1.47 
• 24 

11.06 

9.64 

1.42 


?.■»•» 

.40 

3.02 


42. ?9 

u.n 

1 .14 

6.77 
4. 14 
1.49 

36*11 

26.37 

6.74 


2? • 44 

9.47 

61.60 


:*.jo 

4.7* 

.4} 

s.43 

11.41 

4.41 

1.G7 

2.61 

• 2.47 
6C.16 
6.40 
16. JC 


*■ 

•o 

m 

O 

7. lo 

43.60 



4.63 

23.06 


7.11 

1.09 

13*70 


17.03 

3.24 

16.64 



41. 19 

as.m 

4,»» 

4 . 0 ? 
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I’W if*'. unit: Mower,™ 1 ® 1-2 *”J flC Mode) Coal Runa * Contd 


12.23.31, 


HIT. 12 bus TT»| 93X: 

6 ( 0 Tr*Tt oN«*r n*Tici* woe*** comj uvBOtn 


1.1. 5 s 0*: » T»o< « Musi -T 3 T 1 L 

1.1.1. 

1.1. 1.1. -.T*ucru*t 

1.1.1. ?. ^Ts-irru*. <s<;osntBf| 

1.1. 1.1. STH/CI'Jit I ICOUnti 

1.1.2. TH r »nu CJNT201 

1.1.1. ittituot :a*iT#?t 

1.1. 1.1. ITTITUO' Cf.NMOl MVTONICSI 

1.1. T*?. tTTirjn* CCNT«m I49C01 

1.1. *. *F*CI|P-* COMfri, 

1.1*3. 'l«C|«|C»i f0-M 

1.1. *.*. t "l AB l|(l( 

1.1.3. '. * » TTf » 1 ;s 

1.1. *.*. Ifluf* C'lflC t 0 1 ST 

1.1.6. TTCC 

1.1. T. »»“>5f79:jiis l OPCIfMC 

1. 1.7.1. *M5t/V0US UtfIPISCSI 

1.1. ?.?. O^CUlNu |P;CM1<I|C11| 

1.1. ? . tNTrcBAT! jn, 4 SS** 91 V. ( C/O 

1.1.9. •t'ICUp IINI'.I PENT 

1.1.10. svstms <*it»c s riT:c**TioN 

1.1.11. Tf S T A»HClC 

1.1.12. 1*Hi« Tr S 1 ijb£ » * T Ion t 

1.1.1). r.'c 
1.1.1«. FSI 

i.i.i*. **ru t r t s 


:*si in 


arret 

r 4 l jr 
CUST 

Mill 

UNIT 

LUST 

?* 00 
? HA SI 
COST 

•out 

21 US 

2100 

211 .60 

39.13 

310.71 

322.30 

12.97 
6 . IS 

9.70 
1 .91 

3.13 

2.49 

.29 

16.96 

19.99 

1.32 


1.07 

• S 3 

2.61 


33.36 

21.91 

1.67 

7.21 
3 . 39 
9 . 6 ] 

17 .M 

29.32 

6.36 


21 . 9 ? 

12 . 3 « 

66.09 


17.59 

9.14 

.91 

9,»9 

16.96 
1 C. Jl 
1.16 
2.77 

76.00 

33.31 
6.11 

19.31 


10 . 9-1 

2.13 

• 

42.79 



3.33 

29.09 


7.63 

3.63 

19.16 


1 * . 07 

3.67 

20.33 



>i .* 7 
1?. 7 b 
l ft . >T 
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Table 1-2. Nominal Traffic Model Cost Runs, Contd 


?r*TS>' 1 1 f c i units produced 


lt.uo 


4.00 


GF05TATT ONARY PL 


ITtfl 33 8'JS TYPE 40CS CASE II 
10 RM FROGRAH COSTS llYaOH-.! 


12.23.3l. 


pr 

ROT LE 

FIR.T 

PROD 


PHASE 

LN1T 

PHASE 


LOST 

CuST 

LOST 

1.1. GFOPLATPORH (BUSI -TOTAL 

21’. 64 

44.o3 

234.64 

i.i. i. s T »ucruRf 

‘1 .49 

2.09 

10.96 

1.1. 1.1. STPUCTIIPF (PRIMARY) 

6.34 

l.-U 

9.4 b 

1. 1.1.?. 'TPUCtuRt 1SECCN0APY) 

4.(6 

.29 

1.30 

1.1. 1.3. »TfJCT'l»c ITOOLINfil 

.74 



1.1.2. TMt»PU CONTROL 

2. .7 

.49 

2.56 

1.1.3. ATTTTU'jF CONTROL 

33.71 

4.34 

22.00 

i. i.3.i. tttitud: control (iviONirsi 

20.5 2 

2. .3 

15.46 

1. 1.3.7. 1TTTTU0V CONTROL 1ANC0I 

1 .’5 

1. 19 

7.32 

1.1.4. ACTIO. CONTROL 

15.45 * 

1 . o 7 

4. 33 

1.1.5. e lFCT«ICAL POWER . 

14. 34 

1 3 . J 9 

79.29 

1. 1.4.1. SOLAR 1 0 ° A Y 

>,.5 7 

11.12 

5ti • 4 3 

1. 1.4.2. BATT-SIrS 

.41 

1 ..6 

6.11 

1.1.5. 3. CQNO i OIST 

9.39 

2. PI 

14.76 

1.1.4. me 

10.45 

7.-3 

37.45 

l.l.T. p«-NPL7vr"j; (• orcKTNG 

p7. 40 

1.77 

1 Y. B2 

1.1. ’.I. ® 5 N3 r 7 YOU S (AVIONICS) 

14. 72 

2.61 

13.66 

1.1. 7. >. OPCKING (MECHANICAL) 

7.11 

1.17 

6.16 

1 . 1.4. INTFGRATIOM, ASS-HSLY, F. 0/0 


4.17 

21.93 

l.l.o. PROGRAM MANAGEMENT 

«.77 

2.73 

14.62 

1.1.10. 4Y»Tif , *S pNGRG t INTEGRATION 

20.73 

2.42 

13.35 

1.1.11. SYSTE-S Tt ST ARTICLE 

3P.Y* 



1.1.1’. T Y S Tt N Tc S T OPERATIONS 

9.44 



1.1.13. G s c 

11. c* 



1.1.14. Ftp 




1.1.1*. e »r ILITITS 

4.23 




01/21/60 


ROT it 

PLUS 

PROD 


447.33 
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Table 1-2. 

Nominal Traffic Model 

Coat Runs, 

Contd 


STSTfl l ! T c | JNTTS PRODUCED 

16. OG 6.10 







12.73.31. 

1 


ITEM 36 fc'IS TTP£ *?Ff 

CiSfc 11 



GECtTATI ONtfcT PliTTOPI PBOSPAH COSTS 

(lvsctni 





rue 

M' ST 

PB GO 

PDTlt 



GMT 

PnASE 

PLUS 


COST 

COS! 

COST 

PPOO 

1.1. GeOn»lfOB1 IPUSI -TOTAL 

2 16 . 3S 

*6.30 

2*1.71 

*68.29 

1.1.1. ST»iJCT'J»F 

1?.** 

2.76 

1*. *9 


l.i. i.i. sT«jcT<m (»b:-3ot> 

6.60 

2.*? 

12.9* 


1.1.1.*. ST»i.CT«»i lSFC0T'0»»n 

.*6 

.29 

1.60 


1.1. 1.3. ST* IfuSi (TCJL1NGI 

1.13 




1.1.?. TmFB»*l C r, '»T°Ol 

i.lT 

.*» 

2.66 


1.1.3. ATTJT-JDP C TNT ® CL 

31 .?* 

*.67 

2*. 00 


1.1. 3.1. »TTITu3r CCUOL HVI'INJCSl 

21. 7fc 

3. 1* 

16, 62 


1.1.3.?. * T 1 1 lUQi CP9T901 l»“CO) 

1.30 

l.*c 

7. *7 


1.1.*. » r KUt". C OP TB 01 

IS.?? 

2. 02 

10.61 


1,1.1. 5l€Cl«IC»L PC?f» 

19. *0 

16.09 

- 79.32 


1.1. 3.1. CCl*s »»?*» 

9.5 9 

11.12 

6s.*3 


i.i.*.?. 3 »it:-»i-s 

.*1 

1.16 

6.11 


1.T.*.3. PC.=» CCHD f 01 ST 

9.0 

2. o 1 

1*. 78 


1.1.*. Tttc 

12.65 

7. 1 J 

37. *6 


1.1.7. »«*.*'2VoUS 6 OOCPING 

2?. * 0 

J. 77 

l?.t2 


1,1. 7.1. ®f»:C:?VCj'JS (AVIONICSI 

1*«. I' 

7.60 

13.66 


1 . 1.7.’. TJCAtlC IHCHMICUI 

?,*■ 

1.1/ 

6,16 


1.1.3. »*iTro»iTl J«, iSSE-PlT# t C/0 


*. JO 

22.69 


1.1.3. "POO A** 

? ./■ e • 

* .1 7 

16.06 


1.1. 13. r.7TU«s =nG*r S I3T€'.«»TtOH 

20. #* 

3.01 

16.81 



l.i.ii, r i st *»Tiat 

1 . I . 1 ? . * f S I ; 1 I ST 0 o • 8 • T 1 0*1 « 

1.1.13. PTf 

l.i.i*. r*r 

1.1.1'. fKUITl'5 


*C.l? 
4.', 3 

l ?.00 

*.M 


01 / 21/60 


STS7FP LIP'S UNITS PRODUCED 


I 

W 

00 


1.1. G'OPLATFJRN (BIJS1 


-TOTAL 


1.1.1. S T ®UC TU® 5 

1. 1.1.1. 5T«UCT'J»f <PRINA»r» 

1.1.1. ?. *TSUCTj?t (SECONDARY! 

1.1. 1.1. STRUCTURE 1 TOOL INGl 


1.1.?. tnf»«al control 


1.1.3. ATTITUDE CCNT»CL 

1.1. 3.1. ATTITUDE CONTROL (AVIONICSI 

1. 1.1. ?. ATTITJ05 CONTBOL (ANCOI 


1.1. *. RTACTION C r NT RL'L 


1.1.5. FL * C T B l C Al POnER 
l.’.'.l. EOLAB ABBAT 

1.1.5. ?. N»TTt«lsS 

1.1. 5.3. 9D»CS CONO s OIST 


1.1.5. TTTf 


1.1.7. BFNDf/VCUS ( DOCKING 

1.1. 7.1. P r NOt 1 VQtlS < AVI TNICSI 

1.1.7. ?. DOCKING ( NcCNAN 1C AL 1 


1.1. *. INTCGRATniW ASSE "BL Y» l C/0 

1.1. D. PRCr.hAK MANAGE CENT 

1.1. ID. *»ST;KS » N G B G (. INTEGRATION 
1.1.11. SYSTEMS TEST ARTICLE 

1.1.1?. S T S T t n 1 1 ST OPERATIONS 

1.1. n. GS e 
1.1.16. FS* 

1.1.15. FACILITIES 


Nominal Traffic Model 

Cost Runs, 

Contd 

5 j 

b.OC 1? .00 


11.61.30. 

01/21/BO 

ITEM 36 BUS TYPE 63CB 

CASE II 



UltOAN 1 




mots* 

PHASE 

COST 

MAST 

UNIT 

CCS T 

PROD 

PHASE 

COST 

RDTEE • 

PLUS 

PRuD 

15? .6? 

35.03 

350.23 

662.66 

11 .22 
6.97 
6.51 
.76 

2.00 

1.73 

.27 

16.67 

17.26 

2.73 

r 

2.67 

.66 

6.61 


26.10 

23.13 

.97 

3.69 

2.2? 

1,26 

36. 89 
22.69 
12.61 


16,63 

3.67 

36.66 


16.71 

7.03 

.32 

7.35 

12.57 

6.02 

1.06 

2.66 

125.51 

60.C6 

10.55 

26.67 


t .26 

5.6 3 

56.17 



3.26 

32. A3 


5.61 

2.13 

21. *6 


1?.06 

2.i> 

21.69 



30.67 

5.91 

7 . 5 ? 


. 1 


A 


1.93 


Table 1-2. 

Nominal Traffic Model Cost Runs, 

Contd 


STSTE** 1 1 rr 1 UNITS PRODUCES 

9 iOC 1? . 00 


11.61.30. 

01/21/60 


inn 37 BUS TTP? 63P9 

CASA 11 



G'OtTITTOSART PLATE OPN PPDGRAH COSTS 

llveOtni 





AOTtk 

PIRST 

PROD 

ROTiE 


PRAS = 

UNIT 

PHASE 

PLUS 


w n ST 

CCST 

COST 

PROO 

1.1. G5CPLATFQRN 1 90S 1 -TOTAL 

166.97 

36.72 

366.66 

513.61 

1.1.1. S TRUCTIJR c 

17.20 

2.63 

26.75 


1. 1.1.1. * T P 1 1C T <JP ® IPFinAPYl 

6.55 

2.61 

26.02 


1.1.1.?. ST»uCUHE ( 5*CUNOAPr) 

<..51 

.27 

2.73 


1.1. 1.1. STAUCT’JRfc ( T COL IN6I 

1 . 1 A 




1.1.?. Tf,cp-*t CuNTRTL 

? . * 7 

.66 

6.61 


1.1.1. * T T T I oOt fOArPTL 

26.39 

3.73 

37.22 


1.1.1. 1. ATTITJO: CONTROL lAVIONICSl 

<1.37 

2.65 

26.67 


1.1.3.?. »TTITUO= CONTROL IAPC01 

1.02 

1.23 

12.75 


1. 1.«. r r a c T I on control 

<5.01 

3.66 

36.36 


1.1.5. U«CTMCAL PO.f* 

16.7? 

12.57 

126.65 


1.1. *.l. R'-lAP ARPAf 

7.03 

V . 62 

60.09 


1.1.3.?. “ATTfRI.S 

.3? 

1.0b 

10.56 


l. 1.5.3. »O.E< CGhD l OTST 

7.3b 

2.6V 

26.91 


1.1.6. TTfC 

B.?b 

6.63 

56.17 


1.1.7. artiOtlVOUS t DECKING 
1. 1.7.1. PIKC'ZVJtS (A/TCNICS) 




o 

1.1.7.?. POC^IN. CPECmANICALI 





1.1. ?. JntfcpaTION, ASSiPPlT, t :/o 
1.1. 9. »>"GPA« "AKA5fr=NT 

5.73 

3.66 

2.30 

36.37 

22.92 





«© ^ 

1.1. n. P7STF-S tNG?» t MIGRATION 
1.1.11. T..ST ARTICLE 

1.1.1?. UST OPPfcAlirMS 

12.31 
32.13 
7 . ? 1 

2.30 

22.92 

Cs «. 
%■ . > 

X s £ 

V c> 

1.1.1*. r<F 

7.?A 


. 



. 1 . 1 *. cr r 


1.1 


MCUITI 


6 . 3 ,: 


Table 1-2. Nominal Traffic Model Cost Runs, Contd 

systfi l i r E i limits propucfo io.so 5.00 


12 . * 9 . 31 . 


ITEM 3e BUS T Y»E AImC GASL III 
GEHSTATIPNARY PlATFQRH PROGRAM COSTS (1960»N» 


1.1. GcOPt ATrO B N 1BUSI -TOTAL 

1.1.1. *TOlJCTU»r 

1.1. 1.1. STRUCTURE (PRIMARY! 

1.1.1. ?. STRUCIURE (SFCONDARY! 
t.1.1.3. T TPUCTURE (TUQllNGI 

1.1. ?. THERMAL CONTROL 

1.1. ?. A T T T TtID - CONTPCL 

1.1. 3.1. ATTITUO* CONTROL (AVIONICS! 

1.1.3. ?. ATTITUne CJNTRJL C A **CO » 

1.1. *. REACTION COST POL 

t.l.*. M FCTRICAL POW c R 

1.1. 5.1. S flL AR ARRAf 

1.1. $.?. BAITtRl.S 

1.1. *.3. PObtR CQND f. 01 ?T 

1.1. A. TTEC 

1.1.7. P r N0c 7V0U" t OCCKING 

1. 1.7.1. ® r A0 C 7 V n US (AVICNICS) 

1.1. ?.?. COCKING (MiChANTCAL! 

1.1.3. INTEGRATION. ASSEMBLY* S C /O 

1.1. °. PB-'GSAN MANAGEMENT 

l.’.ic. EY'TERS r : N C,P G l INTEGRATION 

1.1.11. SYSTEMS T L ST ARTICLE 
1.1.1?. TYSIFM TcST O oc 0 A T I ON S 


1.1.13. GSF 


1.1. 1‘. 

1.1.1$. FACILITIES 


ROUE 

FIRST 

PROD 

ROT IE 

PHASF 

UNI 1 

PHASE 

PLUS 

tOST 

COST 

COST 

PROD 

£ 13.19 

St. 7 $ 

2 t 0 • 76 

A 70,96 

1?.00 

2 . 2 b 

10.09 


6 . 1 ft 

1.95 

o .67 


A. 9 $ 
• d 7 

.31 

1.38 


3 . 1 '’ 

.55 

2 . A A 


33 . 3 $ 

6.93 

30.76 


Al .73 

5.33 

23 . bA 


l . $ 3 

l.bl 

7.13 


23. $7 

12 . GO 

53 . 2 A 


19 . 7 ? 

15.30 

67.90 


0 . $9 

11.12 

A 9 . 3 S 


. A 1 

1.25 

5 . 56 


9 . 7 A 

£.93 

13.00 


11 .02 

d. 71 

36 . 6 b 




* 



5 . A 9 

2 A .37 

7.61 

3 . ob 

16.25 

17 . #9 

3.6 A 

17 . 0 b 

Sl.»« 




!?.$« 
10.2 9 


7.A9 


01/21/00 
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Table 1-2. 

SYST'H lirrj UK'ITS PPOOUCED 


Nominal Traffic Model Cost Runs, Contd 

It,. 00 1.00 


12.29.31. 01/21/60 

1 T£« 39 BL'S TYPE 41EF C*ic 11 


GFOS TlM09ARr PLATFOfcn P«t0G»A" COSTS C1960AH1 



«OUF 

FIKST 

PmCO 

ROUE 


PHASE 

uruT 

PHASE 

PLUS 


COST 

C CAT 

COST 

PfcOO 

1.1. G c 0®'. 4 T FOB 9 (i»USl -T0T*l 

2ll .15 

47.68 

211.69 

432.63 

l.l.l. stpuctijbe 

12.92 

2.99 

13.10 


l.i. i.i. '■tbi.:tupp <p»M4»n 

1 . 7? 

2 *64 

11.73 


l.l.l.P. STPUCTUPP (SFCOKDABYI 

4.9? 

.31 

1.36 


1.1. 1.1. r T R'JC TUB? (TOJLI9GI 

1.2 » 




1.1. 7. THTOXAL CJNT40L 

3.60 

• 90 

2.24 


1.1.3. ATT I f 1 j0€ C3HT»0L 

31.11 

4.75 

21.20 


1.1. 3.1. AT 1 1 T'J0‘ CONTROL IAV15NICII 

27.76 

3.33 

14. . 6 


1.1,’.*. AITITJO- CON T*Ol CA-C^l 

1.3* 

1.49 

6. 44 


l.i. *. crr.TBf'i 

.6.17 

2 • i 7 

9.61 


1.1.9. c l rr T®ICAt P0ul»» 

.9.6® 

19.28 

67. C3 


1.1. *.l. SOUP At® t T 

7.99 

11.12 

49. 39 


1.1. *.2. iATr-»I S 

.41 

i . <9 

5.96 


1.1. 9.1. Plw-.h CJitr C 0 1 ST 

9.67 

2.91 

12.92 


l.i.s. me 

17. 7S 

7.96 

33.64 


1.1.7. ® r ‘t 0 f 79uUS l CrCKJNG 

27.76 

J.ee 

17.23 


1.1. 7.1. »fM-:?VJUS (AVICNICSI 

1 9 • 7 rt 

2.65 

11.79 


1.1. 7. 2. nr,C«IlO ("ECmAMICALI 

4 . IM 

1.23 

9.47 


1.1. * 1 . IWVOBAl ION, ASSEMBLY, t C/n 


*.46 

19.7* 


1.1.9. BPf'OtA- “ANtr,-»'NT 

7. j: 

2.97 

13.19 


1.1.16. SYS1-.1S r(«C8(i C IM T C G’ATT ON 

21.31 

3. 12 

13.63 


i.i.ii. 'ym-“.' r - st a®t':i = 

41.97 




1.1.12. ' Y$ Tt t 1 IT or-.B AT I"«s 

n.pv 




1.1.11. '*■» 

12.1® 




1.1.14. TSF 





1.1.19. r IMII T 1*5 

4.9 7 
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Table 1-2. 

STSTd 1 1 EE | UNITS P»OCUC*D 

Nominal Traffic Model 

i.00 10.00 

Cost Runs, 

Contd 






11.61.30. 

01/21/80 



lit* NO UUG TT»E *161 

CASfc 11 




GP"ST*rr"N*»r plateorh program gists 

« 1960*6 t 






K0T6? 

PHASE 

COST 

F1PS1 
UN, T 
CCS 1 

PA GO 
PHASE 

COST 

ROUE 
PLUS 
PA 00 


1.1. G'^PtiTfoai (eusi -TOTAL 

159.00 

39.61 

335.70 

*69.70 


1.1.1. STRUCTURE 

1.1. 1.1. S T *UC Tu* F 1 •* l H AR Y1 

1.1.1. *. S T PUC T U* ' IScCOftOARr) 
1. 1.1.1. S T P'JCTUN c ( TOOL TNG 1 

12.1* 
t> • 7 ! 
*.9 J 
1 .*9 

2.96 
<.tl 
■ A A 

2*. 95 
22.35 
2.60 



I.l.p. Tm'PAAL control 

? . 9 1 

.96 

3.91 



1.1.1. ATTITUDE CONTRCl 

1.1. *.1. ATTITUDE CCNTPOL (AVIONICS) 

1.1.1. ?. AMITJO* CC NT * 01 (APCOI 

2*. 7? 
21.9* 

1 .Oft 

6. Cl 
2.69 
1.3? 

33.62 

22.71 

11.11 



1.1.*. PfiTTION CPM»Ol 

19.19 

9.3C 

36.26 


1.1.9. e LECTRICAL POyfR 

1.1. 9.1. SPl A9 «»Jif 

1.1. ;.?. ratteries 

1.1. *.?. POkEP CJND t 01 ST 

15. *1 
7.19 
.!* 
7.73 

13.1* 

>.57 

1.1* 

2.6* 

112.5* 
«*0 .69 
9.60 
2a. 25 


1.1.*. TTCC 

9 . * 1 

6 • v C 

50. 27 



1.1. T. RT-.or/vOUS t Ore* TNG 

1.1. 7.1. Rf ND£ 7 V*’JS (4VI0NICSI 
1.1.7.*. OrCRlNi, (HEC-ilNICAL 1 






1.1.1. INTEGRATION. 4SS***ir, c C/0 


3.71 

31.97 



l.l.R. PROG»«N HANAGIN-NT 

5. 10 

2.** 

23.9o 



1.1.10. * T r T£ *S ENf.RG i INTEGRATION 

1? ,69 

2. * A 

20.96 



1.1.11. EYSTeN? TEST APTICIE 

1* . 6 1 





1.1.1*. SYSTEN T e jT OPpo AT 1 INS 

7.9* 





1 . 1 . 1 1. r-ss 

7.«e 





1.1.1*. PS= 







1.1.1'. f»f ILITI-S 


*. )y 


Table 1-2. 

SYStei llff| UNITS PBQOuCtO 


Nominal Traffic Model Coat Runs, Contd 

lb. 00 5.00 


ITtP 11 B'JS TYPE HOC* C A St Ml 
SFOSTtTJ ON ARY PlAT e 0»l P8009AN COSTS IlVbOAHl 


12.25.31. 


1.1. r *E0PlAIF0Rl (BJS» -T0T»t 

1.1.1. ST8UCTU8T 

1.1.1.1. STRIJCTU4; IPRINARYI 

1.1.1. ?. STBUCTU» : ( JEC C'»0*8 Y I 

1.1.1.1. STPJCT'JP E ITCQIINGI 

1.1. ?. T« r »tUl CJNTROl 

1.1.1. 4 T T I TU) fc C UN T 8 Cl 

1.1.1.1. ATI! I'l3r CONTROL MVI04ICSI 

1.1.1. ?. » T It T UP C CONTROL 1 1 NCP 1 
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ROUE 

PHASE 

UNIT 

PHASE 

PLUS 

COST 

COST 

COST 

PECO 

171. 7j 

4 7. *c 

32V. 06 

500.56 

14. ?2 

3.4 7 

23.53 


7,03 

3.11 

21.33 


5.40 

1.3V 

.37 

2.50 


3.0? 

.51 

3.51 


<5.37 

4. 04 

31.62 


24.1P 

3.25 

22.27 


1 .IV 

1.34 

V. 55 


lb. 10 

5.26 

36.06 


I s . ’5 

lb. 3b 

112.23 


-.5« 

11.70 

50.23 


.33 

1.33 

4.46 


V • 3 5 

3. 2d 

22.52 


“ .03 

7.21 

4V.62 




4.50 

30.65 

6.34 

3.00 

20.57 

13.52 

3.0J 

20.57 

4 1 ,79 



o 

• 

ft 




•> .‘6 
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1.1.15. FACILITIES 


t . I V 



«<*• •• • • r 


j r 


Table 1-2. Nominal Traffic Model Cost Runs. Contd 


J •• •<. i 




*i»* 5* cts rr?: *nc c^sc 1.1 

sr'TiMn»i»»r 'LATPORi obpgbah c 3S I S 



E ? f £* 
p A A S * 
CST 

FIRST 
UNI 1 
CUaI 

1.1. r f P»l 3 TFQO- “T 0 TAL 

445.14 

71, .2 

1.1.1. STB'JCT'JB' 

1.1. 1.1. ‘ ( Dt [139YI 

1.1.1. ’. S T »'JSrtH. (StOONOARfl 
1.1. 1.3. STRUCTURE 1 T UOl I N C 1 

15. 4f 
/. 16 
s • aO 
1 . 7? 

3. A 6 
3.31 
.37 

1.1.2. Tm = B*ai CONTROL 

3.?? 

.61 

1.1.3. ATTITUDE CONTROL 

l. i.3.i. < tii ru?r contbq! (avi^nicsi 

1.1.3. ?. 3T TITHE: CONTROL (a»C0I 

34. 7» 
3'.»6 
1 .69 

6.51 

7.16 

1.74 

1*1.3. * r A r T 1 ON CONTROL 

<•5 .? A 

16. Ab 

1.1.5. c l BCT&ICAL POWfB 
1.1.5. 1 . SOI AB A 7<t It 
1 . 1 .5.3. 3A 1T = » l ~ s 
1.1. 5. 3. BO.CR C03D £ 31 ST 

23.6 5 

A 1 • 4 4 
.4? 
ll . 79 

19.2/ 
A4.„ 1 
1 .61 
3.65 

1.1.6. TT».r 

11 .3 'A 

lb. 50 

1.1.7. RfHnc?vUUS t OCC*ING 
1.1. 3.1. 9 fKDr7W0US lAVICNICS) 

1.1.7. ?. DGCKlNi (P;Smanical) 



1.1.6. iNTfoBATI S3. ASS r '“Ur. 1 c/o 


7. JO 

1.1.7, BB00SA1 **A N A j £ (*s f,'T 

*.l? 

4 . 7 i 

1.1.10, SrSTENS EN0S5 £ INTEGRATION 

1 A. 73 

4.97 

1.1. 11. rr'ltJA* TtiT ARTICLE 

66 .?? 


1.1.1?. *T4TEN TEST 0* ,c »ATT0NS 

a* . n 


1.1.13. C* f 

11.24 


1.1. 19. FS= 



1.1.15. FACILITIES 

: s . 1 n 



12.2. .31. 


proo 

MiSc 

COiT 

274.0c 


RDIlc 

PLUS 

P*00 

US. 22 


13.26 

11.97 

1. J2 


2.20 

32.1b 
2a.o6 
b. 3C 

5a. 34 

69.56 
SC. 57 
i.H 
13.17 

3 7.91 


25.61 
1 7. Oe 
17.93 
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r i 


Table 1-2. Nominal Traffic Model Cost Runs, Contd 

5 TJ T- “ UFFl UNITS CBOOUCEO 16.00 *..•>? 



a > 



«»«• ..... ..,c,c ( » T “ ble , 2 ' “ :™ ffic »** Cosl Contd 


GEOSTATnNABY n»TFO»H P«00»AH C05TS U9b0in) 


ITcH 52 0J5 TY** 43GE CASE 111 


1* 1* 6?0*L A TFOB 1 (BUS) -TOTAL 

1*1.1. ST9UCTU** 

1.1.1.1. r T 9'JC T l!® ■ |(>Ihl(Y) 

1.1. '. ?• ( S'TOf'Ot 9 y i 

1.1.1.1. STVlCt-jOf (TCOllHGI 

1.1.2. TH'SfitL CTITJ J( 

1.1. J. *TTITUD ; Jl 

1.1.1.1. ATJJf-jn- (AVIr.S»C5) 

1.1. ?.’. ATI1FU1 ClVTfJl (A “(70) 

1.1. 4 . }f »cna% crw.TB^L 

1.1. *. e i ethical hks* 

1.1. 5. 1. J Ol IP . ten tr 
1. 1. 9.9. HTf J| S 

1. 1. ?.i. »a«* ccnc t -> r st 

1.1.5. TT£C 

l.l. 7 . 9t««0 c 2Vjl!S I ore 7 IMG 

1.1.7. 1. sFnSE’vjuS ( a v f On I C S I 
1. 1.7.2. OOCKf'.G ( f.f chan I C At ) 

1.1. e. ISTFCXATI ON . ASJ*“9LY, £ c/f( 

1.1.4. BB^GSAn “ AN AGE TEN T 

1.1.10. SYSTEMS i No* G l iNTESBtrrOY 

1.1.11. 9Y*Te>lJ TtM A9T1CLF 
1.1.1’. *YSUH TEST 0P L 9 A T I ONS 
1. 1. I ’. GS t 

1.1.14. FIE 
1.1.14. FACILITIES 


BOTE* 

PHASE 

C"ST 

2 19.15 

11.19 
4.47 
* .* 1 


)1 . 9t 
21.9*, 
I .<• ) 


£- . ».* 
1 #.95 
>.75 


PaRST 
UNIT 
C US 7 

95.71 


19.1* 

1 4 . <j . 


12.25.31. 


PP 00 
PHASE 

cost 


oi/21/eo 


201.12 


It. 77 
11.17 
>.4l 


E7.65 

10.57 

i.oi 

13.27 

32. 52 

14.97 
10. It 
4.o7 

lb. 00 

12.53 

13.17. 


ROUE 

PLUS 

PROD 

440. 20 
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5 »e»:x ll* e l UMI T3 PRCOJCrO 


e.oo 


d • G o 


ITia 53 bUS TYPE 6 3 R 8 

GEOSTATIONARY RLATFORN PROGRAM COSTS (196<3ta) 

OUE 

PHASE 

COST 


1.1. G*0°l*TF0** IBUSI -TOTAL 

1.1.1. ST»JCTU»fc 

1.1.1.1. * T PUC I U® E l«l"UYI 

1.1.1. ?. STRUCTURE I3FC060ARYI 

1.1. 1.3. r T R'JC T*J* E ITCOtINGl 

1.1. ?. THERMAL C }NT® 01 

1.1. t. ATT! TU3 COAT® CL 

1.1.1.1. ATTITUJt COKTROl iaviomicsi 

1.1.3. *. ATTIT'JO; CCNTROl UNCOI 

1 . 1 . A. tctrnai CONTROL 

1.1.3. e l r Cl®lCAi PJurR 

1.1. 5.1. soit® A-RAY 

1.1.5.’. "ATTt®I"5 

1.1. *.3. ®CwE* COMO S OIST 

1.1. ‘. TT r C 

1 . 1 . 7 . acNOEtvcLis i ore* rto 

1.1. 7 . 1. RFNoeivius iavitnicsi 

1.1.7. ?. "OCaIMO (NiCHANICALl 

1.1. ». I n Tr GR A T I ON , ASS c a3LT* & C/0 

1.1.9. PR n C R A a MANAGE PENT 

1.1.10. S YS Tt MS € NO* G L INTEGRATION 

1.1.11. S Y* TcNS TEST ART 1CL E 
1.1.1*. * Y S TE N T^ S T 0<;MATIJNS 
1.1.13. GS C 

1.1.15. '« 

1.1.1*. R* r ILITT c S 


16ft. 73 

13.1-5 
ft .56 
5.60 
1.07 

3.02 

25.07 
23. M3 
1.15 

15.77 

1®.?5 

e .51 
.33 
9.35 

3.63 


6 . ? 1 
13.*5 
50. ?1 

6.05 

<*.39 

i .60 


Cl jt ill 


FIRST 

talT 

CuST 

55.56 

2.66 

2.30 

.37 


.51 

5.35 

2.6c 

1.36 

5 . u3 
1 6. io 

A 1 . 70 
1 . 3u 
3. 2d 

7.23 


6.31 
2 . o7 
2 » o 7 


11.61 .30. 


PR 00 

PHASE 

COST 

315.21 

19.27 

15.77 

2.50 


3.51 

29.75 

20.63 

9.31 

32.91 

112.21 

60.23 

9.6d 

22.50 

69.62 


29.55 

1**70 

19.70 


01/21/60 


ROT LE 

PLUS 

ftRCO 

691.66 


-56 


■ 


w 




Table 1-2. Nominal Traffic Model Cost Runs, Contd 

ST’TFN LIFE* UNITS P’CO’JCEO 16.00 A. 00 


12.25.31. Ol/21/bO 

Uc" 5A BUS TYPt A3JC CASe III 


GFOSTATI ON A3 Y PL *TF 0P4 P»OGAAN COSTS (l460tnt 



*0T£? 

PUST 

PA 00 

BOUE 


PHASE 

ONi 1 

PHASE 

PLUS 


COST 

COST 

COST 

PR 00 

1.1. r.cpiutfClx IBUS) -TOTAL 

2 36.3<J 

71.73 

2 6 6.4 A 

445.33 

1.1.1. ST 5 IIC TiN r 

13. IA 

?.6b 

4.0 C 


l.l.l.l. M.JCTl^E (»»I'*»YI 

0.47 

2.36 

3.36 


1.1.:.’. fTfurru®- C5 r C3>' , »»Tt 

* .60 

.37 

1. 32 


1.1. I.’. '•fPliCTu’i (TCHLInG) 

1 .O'- 




1.1.’. ymy p r al CoNTBOt 

3. ’2 

.61 

2.20 


l.i.i. attiiuo*; ccntphl 

14. H 

a. 21 

29.63 


1.1. 1.1. ATTITUO" CONTROL UVIOMICSI 

21.il 

6. 61 

23. A 


1. 4TTITIJ3: COM'IL (A«COI 

l . - 1 

1 • 7v 

0. 1 A 


l.l.A. ’ 1 » C T 1 ON COM * CL 

24 . 7.6 

1A. 70 

33.0a 


l.i.*. -i*cn«ir*i M.*» » 

21 .M 

14. A 7 

c ». 22 


1. *11/9 iCPAY 

11 . 4 4 

. A • C. 

50.5 7 


1.1.5.’. ’ATTtrfKS 

.A 1 

1.62 

3 . A 9 


1. ’.*.’. PO.E s CONfl £ U ST 

11.7- 

3.65 

13.10 


1.1.**. TT £ C 

ii .?•’ 

... *0 

3 7.«1 


1.1.7. er-iOlTVOUS £ OCCKING 





1.1. 7.1. oEr.Dl/VJUS lAVlONICSI 





1.1.7.?. POCMUG (MECHANICAL 5 





1.1.-. I^'CPAT I"*. ASS e *">LY, £ C/n 


6 . 7o 

24.20 


1.1.0. opnr.PA- ’•iNAS'M.NT 

3.1 7 

a. a; 

16.13 


1.1,10. S’lIfS ^hC-G £ TNT e G»ATION 

1*.” 

A. 64 

16 . «A 


1.1.11 T Y*lc*S T» ST ARTICLE 

o’ . 5 7 




1,1.1?. 'Y-r*- I r S T OPtPATlONS 

li.AT 




l.i.i’. g * r 

.1 . JA 





1.1.1^. *S r 


1.1.15. PtCUITirS T.3* 


J 
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Table 1-2. 

Nominal Traffic Model 

Cost Runs, 

Contd 


SYSTEM lIMj UNITS PRODUCED 

u .UO 

6.00 








11.4. .30 . 

01/21/40 


IIcN 66 

BOS TYPE NANA 

case HI 



fjerSTATlONARY PLATFORH PR0G»AM COSTS 

<174tf»M 






ROHE 

HAST 

PR CO 

ROUE 



PH A»p 

ONI T 

PHASE 

PLUS 



CCS T 

LUST 

COST 

PPOO 

1 . 1 . geoplatporn <eus» -total 


197.06 

60.31 

316.94 

614.00 

1.1.1. S»»UCTj<: 


1P.34 

4.94 

20.70 


1.1. 1.1. * T *UC T 'JR E (PRI-4RY) 


7 , ?U 

4.62 

16.51 


1.1. 1.2. STRUCTURE (SSCOnOARYI 


6. ’3 

• 42 

2.20 


1.1. 1.1. »TR'JCfJ»E (TOOLING! 


1.36 




1.1. ». ThFAPAL CONTROL 


3.14 

.17 

2.9V 


1.1. 1. 4 Y T f TuO £ CON TP CL 


26.14 

6.37 

24.20 


l.i. i.i. *ttitjd: control (avi^nicsi 


24.7? 

3.»0 

20.44 


1. 1,3.7. »tiituo: C1KTJ11 (ANCOI 


1.11 

1.4 7 

7.72 


1. 1.4. PE AC 1 1 On CONTROL 


16.61 

b. 3c 

33.54 


1.1. «. C 1 C C1°1CAL P04SR 


23.3? 

22.19 

116.54 


l.l.'.l. «Ol*B A»RAY 


10. 7b 

16.77 

02 . 46 


i.i. *. 2. a ATTi»r;s 


.34 

1.45 

10. 75 


1.1. «.l. po»E« C ?N0 £ 31 ST 


.2.20 

4.47 

24.46 


1.1.6. TTfC 


3 .36 

0 .60 

45.60 


1.1.7. PENPfcZVHJS t DOCKING 






1 . 1.7.1. s*N0S7\nUS CAVIONICSI 






1.1. 7. 7. OCCPING (*£ChAN1CAU 






l.l.p. I«7rGPATI0N, • SS = * , «IT» L C/0 



5.66 

29.71 


1,1. Q, ppOGBAN NANA, 7 N'-NT 


6.13 

3.77 

19.81 


1,1. 1C. r Y S 1 FOS CNG«G K INTEGRATION 


14.83 

3.77 

19. «1 


1.1.11. SYSTEMS TEST ARTICLE 


12.77 




i.i. ip. syskn t si np:»»Ti3ss 


1 ! . t 7 




1.1. M. r Tr 


«J. 36 




1.1. IN. 'I' 






1.1. 15. P4rmri-S 


7.65 
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Table 1-2. Nominal Traffic Model Cost Runs, Contd 
SYSTtN LI"| UNITS PRODUCT} e.CC 6.90 





11.A1.30. 



ITcfl 67 oUS TYPE 

A Aril CASs 111 


. 

GTPSTA TTONARr PLATFOBN PRCGRAK COSTS 

livaosm 





ROUE 

FIRST 

PROD 

ROUE 


PHAS e 

UNIT 

PHASE 

PIUS 


COST 

CUST 

COST 

PR 00 

1.1. G e OPt A TF 3A N IBUSI -T3TAI 

1 *1 . 6 A 

6o.01 

306.29 

A96.0A 

1.1.1. ST»UCTU«F 

1A. 19 

3.06 

16.03 


l. 1.1.1. S T PUC T UR € IPBINARYI 

6.71 

2.63 

13.03 


1.1.1.?. STRUCTURE (SfCOKOARTI 

6 . ?0 

.A? 

2.20 


i.i. i.i. s t r'ic tube itoqlingi 

1.21 




1.1.?. TMfRr-Al C3NTBCI 

3.1A 

.67 

2.V9 


1.1.1. ATT ' TUOE C0NTB01 

2%. 7a 

6.02 

26. AO 


1.1. 1.1. ATTIIU3’ CONTROL IAVI0NICS1 

2 A . * 7 

3. 5w 

le.6S 


1.1.3.?. ATT! TuO c CJNTBOl CANC9I 

1.29 

1 . A A 

7.5A 


1.1. A. BfiCTION CONTROL 

16. *4 

6.o7 

39.06 


1.1.'. 'I'CTBICAl POWER 

23.31 

22.16 

116.66 


1.1. '.1. SOLAB ARRAY 

13. 7S 

16 . 77 

62. 06 


1.1.*.’. BA ITcR I'S 

• 3 A 

1.96 

10.29 


1.1. '. 3. BOWER COHO t 01 ST 

l? . 19 

A. AO 

23. AA 


1.1.4. TTEC 

3.96 

6.66 

A6.60 


1.1. t. p 'no r fvotiS s oo:*lNr. 

1. 1.7.1. S'SDETVOUS (AWIONICS1 
1.1.7.?. PlCKlNu (Pc CHAN IC All 





1.1.*. TNTFGRATION, ASS-NBIT, C C /O 


5. AA 

26.61 


1.1.9. »»OGPAH NANAG c h-n t 

6. *9 

3.6J 

19.00 


1.1.10. * Y B Tf NS ENCWG i INTEGRATION 

1A . 60 

3. 13 

19.00 


1.1.11. SYSTCNS TFST ARTICLE 

SN.a? 




1.1.1?. ' YS TcN T r S 1 '’"'RATIONS 

il .A3 




1.1.11. OS' 

!.l» 





1 . 1 . 1 *. 

1.1.1%. FACUITI'S 6.9-t 


01/21/00 
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Table 1-2. 

Nominal Traffic Model 

Coat Runs, 

Contd 


SYST2" LIE-! UNITS PPODJCLD 

lb. CO 

3.NJ 


12.25.31. 

01/21/40 


Lit* 5b 

BJS TYPE 66ME 

cask hi 



c,'-*' T» T I r>N *PY PLATFC’* PPOGPAN COSTS 

L19bCl*» 






»0TIE 
in ate 

cPST 

FIT 51 
UM 1 
Cost 

MUD 

PHASL 

COST 

VOICE 

PLUS 

PPOG 

t.I. GE0PLATEQ9* 1 BUS 1 -TOTAL 


21.7.05 

tP.eo 

190.2b 

656.26 

1.1.1. «T»llCTU»c 

1.1. 1.1. r T PUC T UP E «*PM*PY1 

1.1.1. ?. * T SUC T L'® t IStCONOAPYl 
1. 1.1.1. STPUCTU*T ITCllINr.l 


*6.21 

6.7? 

b.?0 

1.8* 

3.0b 

2 «b6 
.62 

b. *6 

7.30 

1.16 


1.1.’. Tm c ONAl CONTPOl 


3.23 

• 02 

1.71 


1.1.1. ATTITUDE CONT»n 

1.1. 3.1. ATTITUDE CGMfOt IAVIONICS1 
1.1.3.?. ATTITUi: CCNTP1L UNCOI 


32 .60 

ji. r* 

1 .AA 

6.01 

6.63 

1.6b 

lo.62 

12.26 

6.37 


1.1. A. AtACTIOt C'JMPOL 


17.31 

2.96 

e.16 


1.1. a. iicciAicti pop:* 

1.1. a.I. SOL AP APPA 1 
1.1.5.?. lATT.Pf.S 

1.1. «. 3. POArB COKC € OIST 


2*.9‘ 

16.11 

.61 

15.6? 

26.56 

Is. 63 
2.16 
6,67 

70.67 

50.94 

6.96 

13.75 


1.1.6. TT»C 


11.67 

11.01 

30.66 


1 . 1 . 7 . pfNDtzvous c orcuno 

1 . 1.7.1. n*057V)US TAVlONlCSI 

1.1.7. ?. rrCPlNG (htCMANICAl) 


26. ?0 
20.16 
3.05 

6.60 
2.66 
1 .61 

12.16 

3.26 

3.90 


1.1. t. INTEGRATION* ASS**»LY, l C /O 



6.63 

17.74 


1.1.9. PP rr,nn n»NAGL" c NT 


*2.21 

6.2p 

11.06 


1.1.10. S»S T£*1S fNf.-G l INTEGRATION 


t* .13 

6.50 

12.65 


1.1. 11. AYCTtHS TEST AJTICLE 


60.11 




1.1.17. '»STiN T.ST 0P‘PAT1?NS 


16 . *5 




1.1.13. «*? 


13. ->0 




1.1.1*. " r 






1.1.1*. «■ A <■ 1 1 1 T 1 . S 


l . > ! 






Table 1-2. Nominal Traffic Model Cost Runs, Contd 


: 


ffSSv. pao 
**>* ^ 


•i 

a v'- ^ o n ^ 

3 4 1 • • • • 

* r a * * 

X X'J 44 


-t ^ 


✓» *» ^ u 

4 ^ ^ • 

— X 3 O 

JU > 


ft ft ^ 
ft* d 


w C ^ C -u 

O a T. X * 9 *« 

a- *3 C a- C w 

*- 1 U U Z 4 4 o 

x a 3 « * x 

& uwu. W _< ft - C 

u c 3 2 ft — g 

.14 ? S X U ft 

-* ^ ^ ^ 'a —ft 4 ft 

ft 3 — — — ft ft — 

4 •»•—*» — « 

ft ► U U O 4 c 

k ^ ft ft ft kfc k> K 1 

Z a- — -j 

k ft • • ft k* • • • 

- a a M 4 

• ••• • •••• 

ft ^ ^ a ft «r ft 4 • 
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Table 1-2. 

Nominal Traffic Model 

Coat Rune, 

Contd 


sr-rr- ir**i unit; *»ooijcco 

16.0b 1.C9 







12 23.31. 



lltf 6 i bus fr»t *i«; 

cast III 



if IS 1 * M rHA»r ?i«TF0(n aaor.*4N COSTS 

lliiuim 





BOTC* 

Hall 

MUO 

801 If 


M»?r 

UN if 

?H4S* 

FlUS 


tosr 

CUif 

COiT 

PfcOO 

1.1. »IF3»1 < BUS 1 -TOTil 

2/1.61 

69.67 

2*7.7* 

319.33 

i.i.i. **»urri«e 

1* . 1 9 

l.ll) 

6.** 


l.l. i.i. st»uciu*f (Ffiiitri 

6 . * l 

2.64 

7.28 


1.1.1.*. * T *IJC f 'J® c 

»..»U 

.*2 

1.16 


1 . 1 . i.i. siaucnm irnipiu 

1 .?- 




l.l.?. C n NT»ui 

1.1* 

. 6a 

1.87 


1.1.1. »T*iruj- cnsf®rt 

3* • 1* 

9.(1 

2 7.13 


1.1. 1.1. * T t j ruo ' C IN KOI ( 1 VI ON ! C S l 

11.1* 

6. Cl 

22. 16 


1.1.1.*. BTIITju; CONfBJl t*NCO| 

2.00 

1 .60 

*.97 


i.i.*. ic ri ju coNT«ot 

21. >1 

it. 02 

*9.8* 


l.l.*. I l* r ?B|C»L ?1i'« 

2* .10 

21.11 

70.61 


1.1. *.l. *01*- «)•«« 

i*.i i 

iC . * J 

10.98 


l.l.'.?. »ilT*»l:« 

.*i 

2.11 

3 . a* 


l.l.l.l. •D*‘8 C.OHU t JIST 

i*. j* 

* .Vi 

11.70 


1.1. *. TT»f 

11 . ?S 

12.67 

31.0* 


l.l.?. »*no»//oui i ortniNi 





1.1. ?.l. »'*£>'» VUUS HVIJUCII 





l.l.'.?. PCC«!N'‘. 1 fHli t r *1 1 





1.1.1. lN*r 04*1 1 UN, 1'r^lTi l C/0 


a. 4/ 

23.13 


1.1.9. »*'*S**N riNlor»*NT 

».»i 

1.16 

13.9* 


l.i.ii. 'TSito, o i iNi-if art on 

<1.06 

1.46 

16.21 


1.1. 11. **' l.N* f»*t I ' 1 1 Cl c 

7*. 11 




1.1.1*. 5*M r * T r 1 1 .«;»/ffONS 

r*. i* 




1.1.11. o*- 

i 9 • • 




l.i.i*. r rr 





1.1.1*. » «CIII f I'S 

.! 
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Table 1-2. 

r YSTFH ufsj UNITS p» OO'JC SO 


Nominal Traffic Model Cost Runs. Contd 

?. r o 


1 TEH 62 o’ * YPE A6HC CaSi ill 
GEOSTATIONARY PtAT'OPI PS 00>S A M COSTS llVbClM 


12.29.31. 


1.1. GY^PLATPORN (BUSi -TOTAL 

1.1.1. ? T*tJCTU® f. 

1.1. 1.1. it n.ic T im? (ppI’apti 

1.1.1. ?. ^Tnjcrust (secondary! 

1.1.1. ?. sTFucrijs i (tooling) 

1 . 1 . 2 . ThT S PAL CON T® 01 

1.1.3. ATTITUJt f'NroOL 

1.1. 3.1. A T T I TU n r CONTROL (AVIONICS I 

1.1.3. ?. ATTITUO: CONTROL (APCOI 

1.1. A. Sf ACTION COMP Cl 

1.1.9. e l -CTRICAl POWER » 

1. 1.9.1. S 01 AS A» » AY 

1.1. ?.?. ®»TTfciU*S 

1 . 1 . 9 . ?. *OvFR CONO 6 01 ST 

1.1.6. TTfC 

1 . 1 . 7 . RINOtTVCUS t POCKING 

1.1. 7.1. PfN0E2V0'J$ (AVIHNtCSl 

1.1.7. ?. POCK I mG (PECHANICAll 

1.1 .9. INTEGRATION* ASCTnoiy. K C/0 

1.1.9. PPOGSA" r*ANAG r PcNT 

1.1.10. 'YMEHS i N<"o G S INTEGRATION 

1.1.11. * V r TlKS test ARTICL® 

1.1.1?. SY ' Tc M T;'r fj* O&TIONC 

1.1. n. a rc 

1.1. 1A. F'f 

1.1.1*. FACILITI'S 


ROTS® 

FIRST 

PRUO 

PH A S £ 

UNIT 

PHASE 

CPM 

CUE T 

COST 

313.22 

111.22 

212.27 

19. 7P 

3.66 

6.9b 

7. 06 

3.1o 

6.91 

Y. 1 1 

.90 

• 03 

1.62 



3.92 

• 7e 

1.9* 

J*.A1 

12.23 

23.25 

3A. 3d 

10.31 

19. 6C 

2.25 

1 .-*2 

3.66 

27.32 

2 2 • b o 

A3. A7 

35.91 

31.71 

60.25 

l* .' 3 

22.67 

A 3 « 08 

.A3 

2. 77 

9.27 

IE . H A 

0.27 

11.91 

1 ? • 1 9 

15.7? 

2 V, * 1 



lb. A A 

19. tA 

•2.71 

6.96 

13.23 

22.06 

7.31 

13.89 

77, AA 



2A.I? 




. 3 . » ? 


19 . 1 ; 


01/21/00 


ROTtE 

PLUS 

PROD 

926.09 
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SYsrep lifei units proouceo „.co t.oo 


ITcK 63 oil S Tr»£ 

Cf 0*TA TI-’NARY PLATFORM PROGRAM COSTS (140USMI 

R9U? 
l*H A$£ 

cost 


t.l. GEOPLATF0RM CPUS! -TOTAL Ztf .*? 

1.1.1. STRUCTURE If ,76 

1.1. 1.1. STRUCTURE IPPIFURYI 7.06 

1.1. 1.2. STRUCTURE ISfCONOARYI 7.tO 

1. 1.1.3. STRUCTURE IT00LING1 1.62 

1.1.7. THERMAL CON T R 01 3.31 

1.1.3. ATTITUDE CONTROL 26.69 

1. 1.3.1. * T TI TUO e CONTROL fAVIONICSl 26.1“ 

1.1.3. ?. 4TT!tU3= COM <01 IAMCOI 1.6? 

1.1.6. REACTION CONTROL 17.3<» 

1.1.6. clPClRICAL POUfR 26.06 

1.1. ‘.1. S Ol * J ARRAY 1>.76 

1.1.6. ?. BATTERIES ,36 

1.1. 6. 3. POWER CONO i, 01 ST 14.96 

1.1.6. TTCC 9.31 


1.1.7. R PN 0 1 Z V JUS t OCCRING 

1. 1.7.1. ®Ff.OFZVOUS (AVIONIC!) 

1.1. 7. 7. DOCKING I MECHANIC AL > 

1.1.6. INTFGRATION. 4SSF“8LT. S C/0 


1.1.9. PROGRAM MANAGE M£nT 7.46 

1.1.10. SYSTEMS ; NGPG £ INTEGRATION i5.96 

1.1.11. SYSTEMS TEST A S T I C L e 61.53 

1.1.1*. SYSTEM TEST OPERATIONS 19.79 

1.1.13, GST id. I 1 

1.1.14. PSF 


11.41.30. 01/21/60 

4711 CAic ill 


FIkSI 

PROO 

ROT EE 

UNi T 

PHASE 

PLUS 

cost 

CCST 

moo 

72.69 

262.10 

422.91 

3.66 

13.22 


3.16 

11.41 


.50 

1.61 



• 66 

2.36 

o. C 7 

21.92 

4.69 

16.3? 

A. 6 3 

5.53 

7.95 

26.69 

27. 62 

100.44 

19. 66 

70.97 

2.52 

9. 10 

5.64 

20.37 

11.06 

39.92 


6 • fc 1 24.67 

4.54 16.30 

4.59 16.3c 


1.1.15. FACILITIES 


4.96 
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16*00 ? • 4 7 


12 25.31. 01/21/bO 

ifth 6*. B'JS T7PF 47J£ tAjt 111 


GFCSTATTCNART PIATFQON PBQGRAN COSTS (1961 SHI 
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PP CO 
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1 > . 7 r 
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"Hi-" irrr, UNJn p <0CuCE0 


^ost Runs. Contd 


Gf^r*TION*Br PL AT F GR N P.OSRAN COSTS Uyi0M| 


ITEh 09 90S TT Pf <,}< 9 


».i. GEOPl ATFjrn (BUS) -TOTAL 

1 . 1 . 1 . STRUCTURE 

J.l. 1.1. 'TPUCTUBS (PRIIABT) 

1 I*)*.* JI tUCT '-" > « • SfCONOARTI 

1.1.1. ). E TFUC T UR £ (TOILING) 

1.1. ?. THEP NAL CONTROL 

1.1. ’. ATT? TUO" CONTBCl 

j*}‘|*‘* fI!f! uo; co'-Tini (AVIONICS) 
1.1.3.?. attitude CONTROL unco, 

1.1. A. ••’ACTION COM POL 

J. !•'• '< e '“T°!:AL POvIB 
*.’• .1. BPlAR ARRAY 
1.1.5.?. BATTERIES 

1.1. c .3» °OUE< CQNO tOIST 

1.1. B. TT£C 

1.1.7. RENDEZVOUS * DOCK TNG 

1.1.7. I. RANOC/VTUS I AVI OMCS ) 

1.1. ’.?. DOCMNG CfcCNANICAL ) 

1.1. f. integration, assenalt, c c/n 

1.1.9. pbogban NANAGt Nr’NT 

1.1.10. tvetens ‘HMfc t TNTEG.ATION 
1. 1.1 1. 5y«TtNS TEST ATT (Ct c 
1.1.1?. T rs Tt*< r;. S r operations 
1.1.1*. r,jf 

1.1.1A. e e c 
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NOTAE 
P) A S c 
COST 

2 ? 0 . u ? 
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1 . N ? 
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2 r .l1 
1 .A? 

17.37 

2). 05 
l?.7b 
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14.94 
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t 1 .«) 

*A.?v 
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-ASE ill 
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COST 

7?. 60 


27. a? 
19.66 
2.52 
5.64 

11 . 0a 


11 . 41 . 30 . 


6*00 
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262.10 

11.22 

11.41 

1.61 


21.92 

16 . 3 b 

5.53 

26.69 

100.44 
70.47 
v. 10 
20.37 

39.92 


24.57 

16.38 


16. 3c 


ROUE 
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1.1. 1.1. STRUCTURt ( TOOL 1061 

19.10 

7.01 

9.17 

2.61 

1.10 

6.17 

.71 

16.61 

12.66 

2.01 


1.1.2. TH'RNAL CUNlROl 

l.CI 

.90 

2.71 


1.1.1. RTTIIUOE CONTROL 

1. 1.1.1. RTT1TU0E CONTROL UVIORICSI 

1.1. 1.2. R Ml TUO* CONTROL IRNCOI 

16.19 

16.07 

2.12 

11.11 

9.17 

1.91 

11.00 

26.66 

1.60 


1.1.6. RfRCTtON CONTROL 

20.69 

6.27 

17.16 


1.1.1. ELECTRIC RL ROWER 

1.1.1. 1. SOUR IRI1I 

1. 1.1.2. BtUERIES 

1.1. 1.1. ROwER CONO t 01 ST 

71.06 

12.17 

.67 

62.00 

79.01 

11.62 

7.67 

16.16 

210.97 

112.16 

21.77 

66.61 


1.1. ft. TTCC 

12.09 

21.96 

00.60 


1.1. T. RENOfTVOUS l DOC KING 

1.1. 7.1. R EN0E2 V JUS MVIONICSI 

1.1. 7. 2. OOCMOG 1 Ne CHAN 1 C AL 1 

12.10 

21.29 

10.90 

6.07 
6. 26 
1.01 

16.70 

11.70 
1.00 


1.1.0. INTE6RRTI ON* RSSENRLT. 1 C/O 


11.71 

61.11 


1.1.9. RR06RAN NANAGEHENT 

16.90 

10.69 

29.01 


1.1.10. STSTENS ENGRC t INTEGRATION 

13.21 

11.01 

10.66 


1.1.11. STSTENS TEST ARTICLE 

166.01 




I.I. 12. TT'TEN TEST OPERATIONS 

16.16 




1.1.11. 6SF 

29.16 




1.1.16. FSf 






i. uii. facilities 


11.96 


01/21/09 
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Sfsr.i, um. un,i$ * 3 - Hl tf> Traffic Model Cost Hun., Confd 

1 ^ It ( 0 


I ltd 

«o»r.,,o*„ T tit, for* „ 06 .„ C0Jt% |m 


1.1. tCUtltlFOtd ItUS, . I0|u 

1*1.1. SlfrUCfUKt 

1.1.1.1. STtUCTUti IMIWl . 

1.1.1. THItPtl CONTROl 

1.1.1. •iruuot coNTtni 

*•*•*•*. comJu[ uZcoi ,C ’ 1 

1.1. t. 4 t ACTION CON 1 F 01 

1.1.1.1. SOI tt tlltr 

1.1. t. 2 . attrctus 

1.1.1.1. fOMtt CONO C 01 $ | 

1 . 1 . t. Iftc 

1 . 1 . 1 . KMlIOUt 1 UOCRING 
{•{•.'•J’ «iw»f/rouj ( A V IONIC $ I 

1.1.1.1. OOCRlNfc IdlCNiNiUll 

1.1-. iNiifc.il, ON. *s$Mtir. t c/o 

1 . 1 . N. PkOCRIN N 1 N 1 UE N€ N, 

'.i.io. listens inmg c imtcatio. 

1.1. n. srsitNs tist 4#rici| 

1.1. u. stsuN itir onainoNS 
>.i.ii. cst 

i.i. it. f$t 
1 . 1 * I*, facilities 


•6 tus ir/f 7 , Oc 


• Old 
fNtSI 
COST 

l)».4t 


19.11 
2t. 76 
1.C1 

19.19 


11. <9 

11.(1 


CUT II 


HOST 

UNIT 

COST 


l).»9.4t. 


MOD 

fMtS* 

COST 


ino.it 

lit. tt 
li#. i# 
n. t# 


Ot.u 

904. #1 
M).Tt 
lit. 90 

MMt 

< 11.12 
H1.91 
40. CO 
109.19 

99».ts 


2*4.99 
11*. 19 
109. IT 


•otct 

nus 

MOO 

2945.99 


: 
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Table 1-3. High Traffic Model Coat Runs. 

miM* llrll iiMt) 5.O0.ICI0 !fc.OC WI.I' 



HIM 55 4 IIS TV5E 

7 JVC CASE II 

6EUSI A 1 1 ON 41 T 51 A If Of N 54065AM COSTS 

IIUVIHI 



4 01 If 

HOST 


5MASf 

UNIT 


cost 

COST 

1.1. 611)514 14055 MUM -I0T41 

155.45 

SS.15 

1.1.1. XlUCIWi 

5.14 

1.74 

1.1. 1.1. 1I5UCIIHI I55INA4TI 

5.5« 

1.65 

1.1. 1.1. klfUCIMl ISEC0N0A5V) 

1.7C 

.14 

1.1. 1.4. SMUCIIMi IIU011MI 

.70 


1.1.1. ItflfcMAl CIHII01 

l.ro 

.47 

1.1.1. AMlfUOt COM V 501 

SC. 74 

4. SI 

1.1. 1.4. 4IIIIU0I C0NI501 {AVIONICS! 

14.54 

7.45 

1. 1.1.1. Ml 1 TUOl CUMttOI 1 AMCO I 

1.15 

1.15 

1.1.5. 41 AC I ION COM 14 01 

1C. 45 

6.16 

1.1. 3. 1LICT5IC41 50.14 

11.74 

4.14 

1. 1.4.1. SOI 44 4554V 

6.11 

6.17 

1.1. 5.1. 541114 It S 

• 14 

.54 

1.1. 5.1. 50414 CONO C BIST 

5.15 

1.44 

1.1.5. II6C 

4.47 

4.46 

1.1.7. 4t NOt I VliJS l DUCKING 

1.1. 7.1. htsoiivnus 1 4 V IONIC S 1 

1.1. 7.1. 00CKIN6 Mf CMAMIC ' 1 1 



1.1.5. MU 64 At ION. ASSENGIV* l C/0 


s.ia 

1.1.4. 551,65AM MANAG.HtNf 

t.74 

7.07 

1.1.10. SVSHM5 tM5«C l 1 Ml 1 64 41 KM 

14.47 

7.17 

1.1.11. SVSI1MS tiSI 44 | | Cl 1 

14.41 


1.1.11. SVSIIR IEST 05c 44 1 1 ON S 

7.14 


1.1.11. 6 SI 

4.50 


4.1.15. fSI 



1.1.15. fACUIlltS 

S.44 






MOC ADIlt 

nisi nus 

COST MOO 

im.ir tw?.n 


m .74 

1*0. OS 
U.N 


35 • 11 

Mt.M 
isi. 74 
115.15 

ill. 5* 

tea. f5 

Ml. 15 
55.11 
111 .51 

515.57 


751.55 

175.15 


155. Cl 
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SYSTEM LlFEl UNITS PRODUCED v*.co 


13.19.sa. 


I 

CD 

o 


GEOSTATIONARY PLATE OHM PROGRAM COSTS 


1 Tf N E9 BOS TYPE 
I19808HI 


76AE CASi II 


1.1. GEOPLAIFDRN (BUSI 


-TOTAL 


1.1.1. STRUCTURE 

1.1. 1.1. STRUCTURE (PRIMARY) 

1.1. 1.2. STRUCTURE I SECONOkR Y l 

1.1. 1.3. STRUCTURE (TOOLING! 

1.1.2. THERMAL CONTROL 

1.1.3. ATT 1TUCE CONTROL 

1.1. 3.1. ATT1TOOE CONTROL IAVIONICS) 

1.1. 3. 2. ATTITUDE CONTROL IAMCPI 

1.1. A. REACTION CONTROL 

1.1.3. CLEMRICAL ROWER 

1.1. 9.1. SOLAR ARRAY 

1.1. 9.2. BATTERIES 

1.1. 9. 3. POWER CONO l 0 1 S T 

1.1. b. ITIC 

1.1.7. RENDEZVOUS C DOCKING 

1.1. 7.1. RENDEZVOUS IAVIONICSI 

1.1. 7. 2. DOCKING I MECHANICAL I 

1.1.8. INTEGRATION. ASSEMBLY. C C/O 

1.1.9. PROGRAM MANAGEMENT 

1.1. It. SYSTEMS ENGRG C INTEGRATION 

1.1.11. SYSTEMS TEST ARTICLE 

1.1.12. SYSTrM TEST OPERATIONS 

1.1.13. GSE 
1.1.1b. ESE 
1.1.19. FACILITIES 


ROT IE 

FIRST 

PROD 

POKE 

PHASE 

UNIT 

PHASE 

PLUS 

CPS T 

COST 

COST 

PR 00 

175. AB 

29.26 

196b. 32 

2199.79 

1 1 • A2 

2.06 

139.93 


6.(2 

1.78 

120.73 


A.tZ 

.2B 

19.19 


.77 




2.72 

.36 

26.07 


29.29 

3.30 

223.77 


ZB. 29 

2.07 

1A0.A8 


l.CC 

1.23 

63.29 


lb. 12 

i.ia 

79.93 


12.03 

. 0.32 

36 A .31 


6.11 

6.17 

Alt. 3b 


.39 

.63 

A2.A6 


9.93 

1.93 

103.91 


9. BO 

b.b3 

300.93 


2*. 20 

3.11 

210. BB 


19.39 

2.33 

197.90 


9.B1 

.76 

92.97 



2.73 

IBb.bS 


7.7A 

1.82 

123.(3 


IB. 29 

1.91 

129.82 



29.9? 

6.32 
10. Ab 

2.37 


C1/29/6C 
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Table 1-3. High Traffic Model Coat Runa. Contd 

»|>|‘* urn units produced u.vo a7.tr 


13. 39. 31. 


1UH 91 BUS TYPE 7P0C* CISC II 

UST* 1 1 on ap r plate urn ppocpan COSTS 




ROTtE 

PHASE 

COST 

FIRST 

UNIT 

COST 

PROD 

PHASE 

COST 

ROTtE 
PI US 
PROO 

i.l. GEOPLATEORN ISUSt -TOTAL 

IRC. 61 

32.69 

2C93.37 

2229.39 

1.1.1. 

1.1.1. 

1.1.1. 

1.1.1. 

STRUCTURE 

1. STRUCTURE I Pl> IIARY I 

2. STRUCTURE 1 Sf CONDAPT 1 

3. STRUCT URL* II 001 Hot 

R. 99 

3.99 

2.99 
. 30 

1.93 

1.26 

.13 

•9.33 

79.69 

9.69 


1.1.2. 

IHCANAL CONTROL 

2.ei 

.93 

26. T6 


1.1 .3. 
1.1.3. 
1.1.3. 

ATTITUDE CONTROL 

1. ATTITUDE CONTROL (AVIONICS! 

2. ATTITUDE COITROL (AHCOI 

29. 9C 
2 6.66 
1.(9 

3. TO 
2.99 
1.25 

231.12 

152.79 

75.33 


1.1 . 9 . 

REACTION CONTROL 

17.10 

2.79 

179.15 


1.1.3. 

1.1.5. 

1.1.3. 

1.1.3. 

ELECTRICAL POWER 

1. SOLAR ARRAY 

2. BATTERIES 

3. purer CQnu t OIST 

12.76 
♦ .to 

. 39 
3.77 

9.03 

6.62 

.63 

1.6C 

S65.59 

926.22 

39.19 

16G.19 


1.1. t. 

me 

if-. ta 

3.19 

321.11 


1.1.7. 

1.1.7. 

1.1.7. 

RlNOC/VO'JS L DOC KING 

1. PENOEIVOUS iaviomcsi 

2. DOCKING (NEC HAN 1 C A L 1 

29.63 

19.93 

9.E0 

2.93 

2.3b 

.57 

183.33 

197.33 
35.70 


1 . 1 .a . 

INTEGRATION. ASSEMBLY. 1 C/0 


3.05 

190.99 


1.1.9. 

PR IIGR AN NANAGENEM 

7.62 

2.09 

127.33 


1.1. 1C, 

. 3T3TENS ENGPG C INTEGRATION 

16.97 

2.19 

133. 49 


1.1.11, 

. SVsIENi TEST ARTICLE 

26.31 




1.1.12. 

. SVSTtN TEST OPERATIONS 

7. 66 




1 .1.13. 

, USE 

1C .3t 




1.1.19. 

. ESE 






1.1.15. FACILITIES 


2.7« 


C1/25/RO 
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SYSTEN LIEEl UNITS PR L'O'JC 1 0 H.UJ 


men <ti bus type 

GtUSIATIuNARr PLATFCRN PPUGR AN COSTS 1 1°BL AN I 

ROTCE 

PHIS! 

COST 


1.1. GE OPl A T TORN I BUS I -TOTAL 112. C9 

1.1.1. STRUCTURE 6.(4. 

1.1. 1.1. STRUCTURE IMINAin 5.18 

1.1. 1.2. STRUCTURE ( SEC ONDAB V I 1.18 

1.1.1. ). STRUCTURE I TOOL I NCI .39 

1.1.2. THERNAL CONTROL 2.(6 

1.1.3. ATTITUDE CONTROL 22.76 

1.1. 3.1. ATTITUOE CONTROL (AVIONICS) 22. C3 

1.1. 3. 2. ATTITUDE CONTROL IANCOI .79 

1.1.9. RE AC I ION CONTROL 11,14 

1.1.5. ELECTRICAL POWER 9.15 

1.1. 5.1. SOLAR ARRAY 9.09 

1.1. 5. 2. BATTERIES .51 

1.1. 3. 3. RUMEN COND i DIST 9.93 

1.1.6. TTCC 7.79 


1.1.7. 91 NOE 2 VOUS ( DOCKING 

1.1. 7.1. RLNDC/VUUS I AY IONICS I 

1.1. 7.2. DOCKING I NLCHANI C Al | 

1.1.0. INTEGRATION. ASSENELV. I C/O 


1.1.9. PAOGRAR NANAGL NE NT 9.77 

1.1.10. SYSTENS ENGRG C INTEGRATION 16.25 

1.1.11. SYSTENS TEST ARTICLE 19.50 

1.1.12. SVSTLN TEST OPERATIONS 9.91 

1.1.13. CSL (.99 

1.1.19. ESE 


13.39.56. 01/25/ BO 

79 AB CASE II 


FIRST 

MOO 

Mild 

UNIT 

PHASE 

PIUS 

COST 

COST 

MOO 

22.38 

2930.69 

2392. TB 

1.20 

1)0.11 


1.09 

112.69 


.16 

17.06 



.37 

39.77 

2. SB 

279. 82 

1.51 

163.82 

1.07 

115.99 

2.01 

21B.S5 

7.57 

822.58 

5.61 

t09.15 

.57 

61. B2 

1.9C 

151.61 

5.75 

94)7.75 


2.10 

227.88 

1.90 

151.92 

1.9C 

131.92 


1.1.15. I ACUITIES 


2.17 




' I 


Table 1-3. High Traffic Model Coat Runa, Contd 

S»JItH Lift! UN IIS MOOUCtO l6 *- 5 ' n,t: 


GEOSTATIONARY PLATFORM KROGRAN COWS I1VBLAM1 


l.|. GtORLATFORM I9USI 


-TOTAL 


1.1.1. STRUCTURE 

1.1. 1.1. SIRUClllRc I M INARY I 

1.1. 1.2. STRUCTURE ISECONDARYI 

1.1. 1.1. STRUCTURE ITOOLINGI 

1.1.2. THERMAL CONTROL 

1.1.3. ATTtIUUE CONTROL 

1. 1.1.1. ATTITUDE CONTROL CAYIONICSI 

1.1. 1.2. AT Til uDE CONTROL TANCOI 

1.1. A. At AC T ION CONTROL 

1.1.3* tLECTRICAL RONE* 

1.1. 4.1. SOLAR ARRAY 

1.1. 3.2. 9AITERUS 

1.1. t. 3. ROGER COHO L OIST 

1.1.6. ITEC 

1.1.7. RENOEIVUUS 1 OOCRING 

1.1. 7.1. RENJE IVOUS tAVlONICSl 

1.1. 7.2. OOCRING INECMANICAll 

l.l.B. INTEGRATION. ASSENBLY. t C/0 

1.1.9. PROGRAM MANAGEMENT 

1.1.10. SYSTEMS EUGRG t INTEGRATION 

1.1.11. SYSTEMS TEST ARTICLE 

1.1.12. SYSTEM TEST 0REAATI0N5 

1.1.13. GSE 
1.1. 16. FSE 
1.1.19. F *C II 1 Tit S 




1 3.19.9B. 

01/25/90 

ITEM 91 BOS TYRE 

8GBC CASE II 



I1VBL AMI 




ROT (E 
RHASE 
COST 

FIRST 

UNIT 

COST 

RROO 

RHASE 

COST 

1 

ROUE 

RLUS 

RROO 

194.17 

33.72 

1723.71 

1*79. 3C 

e.Bi 

3.23 

3.17 

1.29 

l.CB 

.17 

63.71 

96.97 

9.76 


.60 




2. 95 

.66 

22.33 

• 

30. *1 
29.62 
1.19 

4. 3B 
3.03 
1.39 

223.99 

136.90 

69.09 


20.37 

6.36 

326.16 


12.16 

6.11 

.19 

9.25 

1.3* 

6.17 

.61 

1.56 

427.19 
315.30 
32. CO 
79.69 


10.17 

9.66 

279.10 



3.19 

161.10 


6.32 

2.10 

If 7.40 


16.93 

2.21 

112.77 



29.61 

7.29 

6.93 


J 


3.7b 


Table 1-3. High Traffic Model Cost Runs, Contd 

irSfEit i If U uMls pxoouCid it. 10 ir.co . 


ui/23/ao 


IUH 9 A PUS TYPE "JIC CASE II 
geostationary platfprn prggran COSTS il9ec»Ni 



ROT IE 
PHASE 
COST 

FIRST 

UNIT 

COST 

PR 00 

PHASE 

COST 

ROUE 
RIUS 
PR GO 

1.1. GLOPLATFOrN IBUSI “TOTAL 

It A . 99 

37.67 

192S.3A 

2w96.ll 

1.1.1. STRUCTURE 

1.1. 1.1. SIRUC1URE 1PRINARYI 

1.1. 1.2. STRUCTURE (SECONDARY! 
1.1. 1.1. STRUCTURE ITOOLIPGI 

10.11 

(.11 

1.17 

.as 

2. OS 
l.sa 
.17 

10 A. 80 
96. CS 

a. 76 


1.1.2. TMtRNAl CUNT* 01 

2. as 

.AA 

22.31 


1.1.1. ATTITUDE CONTROL 

1.1. 1.1. AITITUOt C0NT40L IAVIONICSI 

1. 1.1. 2. ATTITOOE CONTROL IANCOI 

11.39 

10.10 

1.2S 

A.S7 
3. At 
1.A1 

2AS.7S 
176. 7t 
72. ca 


1.1. A. RtACTIUN CONTROL 

21.29 

7. AS 

380.72 


1.1. >. tlECTnlCAL POME* 

1. 1.1.1. SOLAR ARRAY 

1.1. >.2. RA TIE* 1 e S 

1.1. t.l. PUNE ■ CONO t OIST 

12 .es 
(.60 
.39 
s . a a 

9.07 

0.S2 

.63 

1.63 

A63.96 
SAB .30 
32.00 
ai.07 


1.1.0. IILC 

1C. 17 

S. ic 

279.30 


1.1.7. R E NO 1 2 VQUS l DOCKING 

1.1. 7.1. Rl NOE 7 VOUS 1 AY IONICS ) 

1.1. 7. 2. DUCKING IHECHANlCALI 





1.1.0. IN II GR AT ION* ASSEHBIY* l C/0 


1.52 

179. 9A 


1.1.9. PRUGRAP NANAGLHENT 

6. Sfc 

2.33 

119.96 


1.1.10. SYStENS tNGAG i INTEGRATION 

IS. SO 

2.A6 

125.96 


1.1.11. SYSTEni TEST ARTICLE 

32.es 




1.1.12. SYSTtN TEST U*e»ATinNS 

a.n 




1.1. 1J. GSt 

a. at 




1.1. IA. ESE 





1.1. 1*. FaCUIIIES 

A. AS 
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Table 1-3. High Traffic Model Coat Runs, Contd 
srsrm ilfti units /adduced lt * u0 »*.to 


19. 19.58. 01/29/M 


IUrt *»t< (US TYPE 42VC 

GEOSTATIONARY PlAYfuM PAOCAAN COSTS I19801HI 


CASE III 


1.1. GtOPlATEUSH I8UM 


-TOTAL 


1.1.1. STtt'C TUAE 

1.1. 1.1. STAUCIUAE IMIHAUI 

1.1. 1.2. STSUCTUAE ISICONOAMI 

1.1. 1.3. STAUCIUAE I TOOL IN6 1 

1.1.2. TMEANAl C0NTA01 

1.1.3. ATYITUOE CONTAOL 

1.1. 1.1. ATTITUDE COHIAOI IAYIONICSI 

1.1. 3. 2, AT I ITUOE CONTAOl IAHCOI 

1.1. A. AIACTION CONTAOL 

1.1.9. ELECTAICAL POWtA 

1.1. 9.1. SUlAA ASSAY 

1.1 .9.2. OATTfSIES 

1.1. 9.1. PP-EA COHO l 01ST 

1.1 . t. T T AC 

1.1. T. HENDEIVOUS t DOC A I AO 
1.1. 7.1* AENOE 2VUUS IAYIOMCSI 
1.1. 7. 2. OOLAlhG INECHANICAI I 

1.1. A. INTEGAAT ION. ASSEN6LY. I C/0 
1.1. A. PA (1GB AN NANAGIHtNT 

1.1.10. >VSIEnS ENGAG C INTIGAATION 

1.1.11. SYSTENS TEST A/TICli 

1.1.12. SYSUH TEST OPtAATIONS 

1.1.13. GSt 
1.1.16. fSL 
1.1.19. EAClllTIES 


APTCE 

PHASE 

COST 

P IASI 

UNIT 

COST 

PAOD 

PHASE 

COST 

170.19 

39. 9A 

171C.91 

11.11 

t.tl 

3.28 

1.21 

2.69 

. I* 51 

.18 

119.69 

lu8.ll 

7.69 

2.97 

• AS 

19.12 

31.91 
1C. 51 
1.39 

9.39 

1.98 

1.A7 

229.62 

166.70 

62.93 

21.95 

8.96 

367.97 

12.26 

6.11 

.39 

9.76 

9.39 

6.17 

.63 

1.60 

X60.A9 

266.91 

26.89 

69.63 

10.21 

9.99 

260. C7 


1.72 

199.90 

6.68 

2.A8 

1C6.60 

15.90 

2.61 

111.91 


3A.79 
A. EO 
A. Cl 


ADTLE 
PIUS 
PA 00 

1881.29 


9.18 


Table 1-3. High Traffic Model Cost Runa, Contd 

SISIEH llftl ONI IS PMOuCtG e.ju U4.( 0 


U/M/U 


IUN 47 MIS TtPF § JOS CASE II 
GEllSIAllONARV RlAltOM PAbGAAN CSS IS IIVSOINI 



ROi'Ct 

FIRS! 

poor 

ROHt 


PHASE 

ON II 

PHASE 

Plus 


CPSI 

CCS! 

COSI 

PR 00 

i.l. GtOPLAIFOMN ISUSI -IOIAL 

UB.l) 

24.44 

1602.79 

1921.66 

1.1.1. SIRUCIUAE 

4.E7 

1.64 

121.09 


1.1. 1.1. SI AUC lOAt IfllSAMI 

i.(« 

1 .43 

1C7.29 


1.1. 1.2. SIRUCIURE isecqndarvi 

3.38 

.16 

13.79 


1.1. l.J. SI AUC 104 1 1 1001 1 NG 1 

. 6t‘ 




1 . 1 . 2 . iHt«NAi coNfani 

2.71 

.16 

27.99 


I. l.J. A 1 1 1 1 uO I CON MOL 

21.16 

2.64 

2G9.19 


1.1. i.l. All | IUOI C0NI4PL 1 AVIONICS 1 

22.17 

1.71 

126.26 


1.1. 1.2. AlIHUOt C0N1401 ( ANCOI 

.61 

1.12 

62.93 


1.1.4. 41 AC I ION CONIROL 

11. *4 

2.42 

176.14 


i.l. >. eleciricai rawiK 

10.14 

7.60 

974.96 


I.l.S.l. SOLAS AARAr 

4.69 

9.61 

413.96 


1.1. >.2. 6AI1ERIES 

.11 

.69 

47.97 


l.l.S.i. POkER CONO l DISI 

4.64 

1.94 

113.49 


i.i.*. me 

7.64 

4. Cl 

297.19 


1.1.7. RiNDffVOUS l DOCK i NG 

1.1. 7.1. RENDF/VOUS IAVIONICSI 

1.1. 7. 2. OOCKING MECHANICAL 1 





1.1.0. IN lEfc* A I ION» ASSENCL 7* C C/0 


2.29 

169.C1 


1.1.4. FROGMAN NANAGEHENI 

4.96 

1.91 

112.67 


1.1. 10. STSIINS ENGRG 1 1NIEGRA1I0N 

K.fS 

1.9) 

112.67 


1.1. Al. SISIINS IE SI AKlICll 

21.19 




1.1.12., SISIEH IE SI OPERA HONS 

4.(1 




1.1.11. GSl 

(.70 




1.1.14. FSE 




• 

I.l. IS. F AC 11 1 1 IE S 

2.(4 





Table 1 - 3 . High Traffic Model Cost Rune, Contd 
SfSlta 1 1* 1 1 units m(.nucto i.. a r .. tr , 


li.iT.sa. 


IIIN VO BUS TTBT BMC CBSI II 

(iosuiiohur blahobn bbogban costs ii 9 actm 


1.1. ctnFi<uo*B musi -Torai 

1 . 1 . 1 . SIBOCTUBl 

1. 1.1.1. SIBuCTuBf INI 11 IM 

1 . 1 . 1 . 2 . SIBUCIUB 1 I S 1 CONDAB 7 I 

1 . 1 . 1 . 1 . STBUCTUBC ITOUllNGI 

1 . 1 . 2 . THIBNBL CONTBOt 

1 . 1 . 1 . ATIITUOt CONTBOl 

1 . 1 . 1 . 1 . AITITt/Ot CONTBOl (AVIONICS) 

1 . 1 . 1 . 2 . AITIIllOt CONTBOl I 1 NC 0 I 

1.1. *. BI *C TllJN CONTBOl 

1 . 1 . 9 . kliCTBICBL B 0 W 1 B 

1.1.9. !. SOI AO ABBAT 

1 . 1 . 9 . 2 . BA I TIB |( s 

1 . 1 . 9 . 1 . BOwlB CONk) t OIST 

1.1.6. me 

1 . 1 . 7 . BtNOlIVOUS t (.OCA | NG 

1 . 1 . 7 . 1 . BtNOf/VOUS (AVIONICS) 

1 . 1 . 7 . 2 . DOCKING Ir.tCMANICAl I 

i.l. a. inti gba r ion* assinoiv* i c/o 

1 . 1 . 9 . bbocban nanackunt 

1 . 1 . It). S TS TINS tNG.G ( INK GB ATI 0)1 

1 . 1 . 11 . 9 TSTIHS TtST ABTICli 

1 . 1 . 12 . SrSTlN TtST DBIBATIONS 
1 . 1 . 11 . GS 1 

1 . 1 . 16 . f SI 


BOTH 

Mast 

BHASi 

UNIT 

COST 

COST 

170.79 

IV. 96 

10. fB 

2.22 

6.29 

2.01 

1.62 

.19 

.92 


2.90 

.66 

11.71 

9.10 

10.19 

1.71 

1.96 

1.69 

21.72 

a. 19 

11.11 

9.26 

6.(0 

6.02 

.19 

.72 

6.J9 

1.72 

10.29 

9.06 



1.71 

6.(9 

2.6V 

u. ae 

2.61 

16.66 


a . 62 


9.(6 



BBOD 

BMASI 

COST 

BOTH 

HUS 

MCO 

1922. VO 

1691.19 

06.77 

77.96 

7.20 


17.16 


1*7.90 

162.1* 

99.11 


110.01 


192.90 
29*. *2 
27.20 
69.70 


222.72 


162.11 


*6. BO 


9*. 61 



1.1.19. FACIllTliS 


6. VI 


Cl/29/00 
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STSItn llm UNI I > MulH'CfD 16. uO 




Table 1-3. High Traffic Model Coot Runa, Contd 

wlliR lUh mill parouCfb lt.ii tMt 



s ri fin; rtsr mticu ».« 




Table I-J. High Traffic Model Coat Runs. Contd 



Table 1-3. 

High Traffic Model Coat Kuna. Contd 


ITSIIN l|»(| UN] IV RKlOJCED 

it.iv ic.tr 




I71N 16* aus ITU 

• 7fic ease 111 

11.1 

fciOIllllWilM MUUU NKIID C01IS 119*1 in I 




tmi 
f Hast 
cost 

MRS? 

UNIT 

COST 

MOO 

rwasi 

COST 

1 * 1 . (.» ufianntn tausi •mtii 

1*9.1* 

4«. 91 

ilii.aa 

1*1.1. StauCIME 

1.1. 1.1. siauciiMt miiiMi 

1.1. 1. *. SlauCUME IHCMPtkfl 

1.1. 1.1. SIRIN. luac 110011*61 

11.99 

*.99 

1.49 

1.14 

2. *4 
2.41 
.21 

*1.92 

94.17 

9.19 

1.1.2. iMEhfUl COMM m 

2.9* 

.40 

11.27 

1.1.1. allllUOE CbMMOl 

1.1. 1.1. aiittuoE contain uvionicsi 

1.1. 1 . 2 . atllinot comm lancai 

91.97 
11 . ca 

1.49 

4.01 

4.90 

1.91 

140.97 

104.0* 

19.71 

l.l.a. Reaction CCMaoi 

22.79 

1* .04 

214.19 

1.1.9. (itciMcu aoMia 

1.1. 1.1. soiaa tun 

1.1. 9. 2 . aatitaus 
l.l.a.l. ro«u cund i oisi 

i*.ca 

7.99 

.40 

7.71 

11.04 

9.71 

.09 

2.24 

<7**29 

201.07 

20.04 

92.12 

l.l.*. me 

10.99 

*.79 

197.41 

1.1.7. RIMOflVOUS i IHKIIM 

l.i. 7 . 1 . i*«:qmcsi 

1.1.7. *. DuC'inr. t ii c ha NICK I 




l.l.*. ikUcatnoiii asscnaiv* i c/o 


4.91 

109.79 

l.l. 9. MU. Ran R4N«bt*lNI 

7.14 

1.02 

70.10 

1.1.1.. miill) 1 Nl.it u t lMloaiTION 

1*.»9 

9.17 

74.02 

1.1.11. SfllENS It SI 4411CH 

42. 11 



1 . 1 . 12 . scsim msi wiauim) 

It. 47 



1.1.1). tSI 

9.49 



1.1.19. ISt 




1.1.19. lacHliirs 

(.17 




cl/29/90 


•over 

nus 

MM 

1 lie .47 


Table 1-3. High Traffic Model Coat Runa, Contd 

system lifei units pruouceo 16.lj ic.ro 

I3.19.4S. 01/14/60 

HIM 101 BUS TYPE 87RE CASE II 
GEOSTATIONARY PLATFUfM PROGRAM COSIS CISoGtN) 



ROUE 

FIRST 

PROD 

ROUE 


PHASE 

UNIT 

PHASE 

PIUS 


COST 

COST 

COST 

PRPO 

1.1. GLUPLATFORH IPUSI -TOTAL 

20*. 37 

*b.3b 

9*1.29 

11*4.66 

1.1.1. STRUCTURE 

13. *6 

3.07 

71.40 


1.1. 1.1. SlkUCTURE 1 PR I MAR T 1 

6.76 

2.72 

63.40 


1.1. 1.2. STRUCTURE IS1C1NDARV) 

4.3* 

.34 

6.(0 


1.1. 1.1. STRUCTURE (1001 INGI 

i. a* 




1.1.2. THEtHA' CONTROL 

2.87 

.** 

10.31 


1.1. 4. ATT1TU0E CONTROL 

30.6* 

*.22 

9B.41 


1. 1.1.1. ATTITUDE CONTROL (AVIONICS! 

29. *C 

2.B4 

66.37 


i.i. a. 2. attitude control iancdi 

1.23 

1.36 

32.1* 


1.1 .A. REACTION control 

14.il 

l.ao 

*1.69 


1.1.4. ELICTKICAL POWER 

16.6* 

12.49 

293.64 


1.1. 4.1. SOLAR ARRAY 

6.36 

9.32 

217.37 


1.1. 4. 2. BATTERIES 

.*0 

.96 

22.94 


1.1. 4. 3. POWER CONU t D1ST 

7.66 

2.29 

43.3* 


1.1.6. TTCC 

10.29 

4.1* 

136.26 


1.1.7. RENDE2V0US t LOCKING 

26.56 

3. *7 

80.97 


1.4. 7.1. RENDEZVOUS IAVIONICSI 

19. S7 

2. *7 

47.66 


1.1. 7. 2. OQCKlhG ( MECHANICAL ) 

6.99 

1.00 

23.31 


1.1.8. integration, assembly* C C/0 


3.77 

67.97 


1.1. v. PROGRAM MANAGEMENT 

6.S6 

2.41 

46.(4 


1.1.10. SYSTEMS ENGRC C INTEGRATION 

20.28 

2.6* 

61.46 


1.1.11. SYSTEMS TEST ARTICLE 

34.20 




1.1.12. SYSTEM TEST UPERATIThS 

8. 71 




1.1.13. GSE 

11.49 





1.1. 19. FSE 


. FACILITIES 


1 . 1 . 1 ? 


*.C6 


Table 1-3. High Traffic Model Cost Runs, Contd 

ICIO it. Ill 








.1. svsnns rt si auticii- 



SVSTfNS USI *<T’:iE 2*. 14 


' 


Table 1-3. High Traffic Model Coat Runa. Contd 

~ to.bu t.Ci.00 


m« 106 BUS TYRE 6»B£ CASa 11 
GE0ST4TI ON AMY PLATFORM MIKUD COSTS (19 <( ,tH| 


12.29.11. 


1.1. GFORLATFORM (BUS! - 

1.1. 1. STRUCTURE 

1.1. 1.1. s t buc r u* £ i Fiinti v i 

1. 1.1.2. Mlucrux I SFC0N0AR Yt 

1.1. 1.1. STRUCTURE ( *001 IN G 1 

1.1.2. thermal control 


1.1.1. ATTITUDE CONTROL 

1.1.1. 1. ATTITUDE CONTROL 

1. 1.3.2. ITTITUOE CONTROL 


I A VI ONI C S I 
UNCOI 


1.1.4. REACTION CONTROL 


1.1.9. ELECTRICAL ROVER 

1. 1.9.1. SOLAR ARRAY 

1. 1.9.2. BATTERIES 

1. 1.5.1. ROVER CONO t 01 ST 

1.1.6. THC 


1.1.7. RENPE 2V0US ( DOCRING 

1.1. 7.1. RENDE2VUUS (AVIONICS) 

1.1. 7. 2. 00CK1N6 (MECHANICAL | 

1.1.1. INTEGRATION. ASSEMBLY. C/0 

1.1.1. PROGRAM management 

1.1.10. SYSTEMS cNGRG L INTEGRATION 

1.1.11. SYSTEMS TEST ARTICLE 

1.1.12. SYSTEM TEST ORER ATIpNS 
1.1.11. GSF 


ROHE 

PHASE 

COST 

MRS! 
ON 11 
COST 

RROO 

RhaSa 

COST 

117.06 

IB. 41 

7*4.6* 

ID. 47 
5.75 
4.01 
.61 

1.79 
1.91 
• 24 

19. BO 
10. *1 
4.91 

2. as 

.49 

9.20 

30.1] 
21. IS 
1.15 

3. as 
2.91 
1.11 

7S.72 

91.69 

27.0S 

19.01 

1.9* 

11. SO 

16. SI 
S.1S 

.40 

B.12 

12.6* 

1.12 

.11 

2.17 

29B.96 
110.19 
20.16 
4*. 49 

10.16 

6.09 

124.41 

26.76 

11.60 

7.17 

1.91 

2.90 

1.01 

72.10 
91.00 

21.11 


1.99 

71.11 

B.13 

2.19 

4B.S9 

11.60 

2.91 

91.11 

11.90 



B . 21 




•DUE 

RIUS 

RROO 

1*1.72 


1.1.14. fsf 


1.1.19. FACILITIES I 


6 1 / 21/60 


11.25 


1-108 


^ 


Table 1-3. High Traffic Model Coat Rune, Contd 

SVSTEN lift! UNITS PRIlCUCLD 16. „l <£».«<• 

13. 19.94. 01/29/40 

tun 107 BUS TYPE 9CPE CASE III 


GtUSTATIONAAV PI ATE 1)44 PROGRAM COSTS ll94utHl 



RDTtE 

FIRST 


PROD 

RCT6E 


PHASE 

UNIT 


PHASE 

PLUS 


cpst 

COST 


COST 

PR 00 

1.1. GliJEL A TEORN 1 BUST -TOTAL 

259.79 

92.99 


436.36 

1096.11 

1.1.1. STRUCTURE 

13.79 

3.17 


62.99 


1.1. 1.1. SlPUCIURE 1 PP INAPT 1 

(.49 

2.42 


99.94 


1.1. 1.2. STRUCTURE ISECONOARVI 

9.91 

.36 


7.09 


1.1. 1.1. STRUCTURE ITPOLINGI 

1.90 





1.1.2. thermal control 

2.9«? 

.96 


8.97 


1.1.3. ATTITbOE CONTROL 

it. ei 

9.34 


86.26 


1.1. 3.1. ATTITUDE CONTROL IAVIOHICSI 

29.96 

2.98 


98.66 


1.1. 3. 2. AITITUOE CONTROL IANCDI 

1.27 

1.90 


27.69 


1.1. A. REACTION CONTROL 

19.71 

1.9k 


37.92 


1.1.9. tLECTPICAl POWER 

17.99 

13.38 


263.96 


1.1. 9.1. SOLAR ARRAT 

4. 79 

9.93 


199.99 


1.1. 9. 2. BAITcR It $ 

.90 

.98 


19.14 


1. 1.9.3. POWER CONO l QIST 

4.90 

2.97 


98.69 


1.1.6. ITLC 

10.90 

6.22 


122.93 


1.1.7. RENDEZVOUS L DOCKING 

26.49 

3.99 


69.98 


1.1. 7.1. Rt NOE 2 V1US 1 A V iOR 1C S 1 

19.61 

2.9C 


99.33 


1.1. 7. 2. DOCKING MECHANICAL! 

7.29 

1.39 


20.69 


1.1. b. INTEGRATION/ ASSENPLVi L C/O 


3.97 


78.lt 


1.1.9. PROGRAM MANAGEMENT 

6.73 

2.69 

* 

92.11 


1.1.10. SVSTIMS engrc C INtfGRATION 

2C .69 

2.78 


99.72 



- • *■ "M 



' / 






1.1.11. 

SVSTENS TEST 

ARTICLE 

37. C3 

1.1.12. 

STSTEH TEST 

OPERATIONS 

9.16 

1.1.11. 

GSE 


11. 10 

1.1.19. 

FSE 




1.1.19. EACIlHIrS 


A. 33 



I 


I 


I 


I 


o 

<o 


\ 







( 


Table 1-3. High Traffic Model Cost Runs, Contd 

system iiffi iiniis p»ui>iicto a.oo to.cn 


13.39.5a. ii/ 29 /at* 

mn lot nos type acaa case ii 


ce os i a t I on»i « r plaiflrh program costs 

nvar.Mi 







ROME 

FIRST 


PROD 

POKE 


PHASE 

UNIT 


PHASE 

PIUS 



COST 

COST 


COST 

PPOO 


i.i. ct oni a tf ppm must -total 

139. /a 

31.53 


1181.09 

1315.76 


1.1.1. STRUCTUHL 

1C. AS 

1.82 


68.20 



1.1. 1.1. STRUCTURE 1 PR I AAR Y 1 

s.r? 

1.57 


58.67 



1.1.1.?. STRUCTURE (SECONDARY! 

9.21 

.25 


9.33 



1.1.1. a. STRUCTURE ITOOLIOCI 

.(6 






1.1.2. THERMAL control 

2.82 

.92 


19.90 



1.1.3. ATTITUDE CClNTFQL 

23.81 

3.27 


122.98 



1.1. 3.1. AT 1 ITUOE COMRUL (AVIONICS > 

22.89 

2.07 


77.92 



1.1.3.?. ATTITUDE CONTROL IANC0I 

.92 

1.21 


99.16 



1.1.9. RE AC II UN CONTROL 

19. 39 

3.13 


116.98 



1.1.5. ELECTRICAL POWER 

13. ?9 

10.99 


911.91 



1.1. 9.1. SOLAR ARRAY 

a. 36 

7.9] 


296.27 



1.1.3.?. BAKERIES 

. 32 

.89 


13.98 



1.1. 3. 3. PURER CUNO L DIST 

6.33 

2.18 


81.66 


• 

1.1.6. me 

8.13 

5.01 


167.69 



1.1.7. RENDEZVOUS C DOCKING 



• 




1.1. 7.1. REN0E2VUUS (AVIONICS! 







1.1. 7. 2. DUCKING MECHANICAL! 







1.1. a. INTEGRATION. ASSEHQl T. A C/O 


2.96 


116.71 



1.1. V. PROGRAM MANAGEMENT 

5.90 

1.97 


73.82 


I] 

1.1. ID. SYSTEMS ENGRG C INTEGRATION 

11.61 

1.97 


' 73.62 



A. 1.11. SYSTEMS TEST ARTICLE 

27.61 






1.1. If. SYSTcM TtST OPERATIONS 

/ . 21 






a«lai3a 0 St 

7. 1G 







1.1.19. FSE 



1.1.1$. FACILITIES 


1.50 
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Table 1-3. High Traffic Model Cost Huns, Contd 

sfsief lifei un iis fa uouc t o it. oo Ri.cn 


ll.n.ii. CW»/av 

inn ill AUS If Ft 42VC* CASE III 


truSTAIIE.NAMV riAIFGRN FFOGAAM COSTS E19kCtH 



ROTEE 

FIRST 

FROO 

ROUE 


FHASE 

UNIT 

FHASE 

FEUS 


COST 

COST 

COST 

FROO 

l.i. geoflatform irusi -iom 

221.2k 

50.1k 

916.60 

1117.66 

1.1.1. S I RUC TUR E 

12.6k 

1.1k 

57.19 


1-1. 1.1. STRUCTURE IFIIIIitTI 

t.ta 

2.88 

32.67 


1.1. 1.2. STRUCTURE ( SECONDARY! 

k.ll 

.2* 

6.72 


1.1. 1.1. STRUCTURE 1 TOOL I F t F 

l.kk 




1.1.2. THERMAL CUNIROi 

3. Cl 

.31 

9.27 


1.1.1. ATI1IU0E CUNT KOI 

12.05 

3.R9 

KO.ll 


1.1. i.l. ATIITUOt COMROl (AflONlCSI 

io.es 

k.Ol 

71.16 


1.1. 1.2. A? TITUUE COF.TRUL IANCOI 

l.kO 

1.68 

26.97 


1.1. k. *t AC 1 1 OH CONTROL 

19.55 

5.08 

92.71 


1.1. 5. EltCTRICAL FOnER 

11.55 

16.26 

2EC.OO 


1. 1.5.1. SOLAR ARRAY 

9.19 

10.52 

191 . 9k 


1.1. 5. 2. RATILRILS 

.V) 

1.07 

19.57 


1.1. 5.1. rOGER COHO L OIST 

0.96 

2.66 

68.69 


1.1.6. IllC 

10.71 

7.18 

116.36 


1.1.7. Rl NOE 2 VOUS L P0CR1N6 

2k. 5k 

1.19 

36.27 


1.1. 7.1. RtNOElVOUS IAVIONICSI 

19.70 

2.58 

67.12 


1.1. 7. 2. DOCK 1N0 MECHANICAL! 

k. 81 

.61 

11.16 


1.1. R. INTEGRATION. ASSEMBLY# i C/0 


6.69 

83.66 


1.1.0. FFOGRAN NAN AC t HE NT 

0.96 

1.12 

56.97 


1.1.10. SYSTEMS ENGRG L INTEGRATION 

21.17 

1.20 

39.62 


1.1.11. SYSTEMS TEST ARTICLE 

kl.7k 




1.1. U.. SYSTEM TEST OFERATIONS 

10.82 




1.1.11. GSl 

12.11 





1.1.1k. FSF 


i.i. it. facilities s.i« 
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•vSTtn il»U onus raooucto 


Ib.wW 


2 2 . ii't 


1 ).) 9 .> 6 . 


(.l/tt/iO 


inn -.11 eus m*i 430 c c*si ill 

btOSIAt IUN4RT HI'MII' COSIS I190OTNI 



10ICF 

THlSi 

COST 

FIRST 

UNIT 

COST 

M 00 

7H«St 

COST 

ROM! 
71 US 

7600 

i.t. (.torimoM mosi -total 

196.40 

92.19 

912.69 

ll€9.i)6 

1 . 1 . 1 . snuciuot 

1. 1.1.1. SIKOCTU*! IMIWMI 
1.1. 1.1. SlRoCTURt ISEC1N0A6V1 
1.1. 1.1. M *UC lout ltUOllt.61 

ie.99 

9.90 

4.11 

.71 

1.92 

1.6b 

.2* 

99.(6 

29.09 

4.61 


1.1.1. IHIHUI CQNfCOl 

1.0 

.91 

*.49 


1.1. J. ATTITUDE CONTROL 

1.1. 1.1. ATIITUOE CONTROL (AVIONICS) 

1.1.1.1. IT T 1 1 l«0t CONTROL (ANCOI 

32.(4 

11.14 

1.90 

*.10 

4.96 

1.94 

1C*. 71 
79.61 
2*. 99 


1.1.4. RLACTlUh CONTROL 

22.63 

11.19 

176.40 


1.1. s. ELECTRICAL ROVER 

1.1.1.1. SOI** *■**» 

1.1.1.1. *aiie*iis 

1.1.1.1. RURl* COHO l DIST 

11.6? 

9.19 

.41 

9.07 

14.36 
1C. 92 
1.1* 
2.70 

291.7* 

164.20 

20.99 

47.21 


1.1.*. MIC 

10.74 

7.90 

131.94 


1.1. ?. R1NUE2V0US t OOCRING 

1.1. T.l. RlNDtlvOUS (AVIONICS! 

1.1. 7.1. DOCK INC MECHANICAL! 





i.i. 0 « i n ft o* * 1 1 un. issmuii i c/o 


4. *7 

69.30 


1.1.9. RAOGRAN AANAttNCNT 

7.32 

1.29 

96.67 


1.1.1m. STSTtNS c NG* (. X INTLGRAIION 

17.29 

3.41 

99.71 


i.i.u. stums iti? article 

49.49 




1.1.11. iTSTEN IIS! 0RL6AT10NS 

11.2b 




1.1.11. gse 

9.69 




1.1.14. TSt 





1.1. IS. 1 *C It 1 111 s 

6.27 












' H 




J 


J 
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Table 1 - 3 . High Traffic Model Cost Runr, Contd 

tfltlK tIFil Uklll Billli-OClO It. to 2C.L0 


HI" 111 BUS TTPI 

ttdSUtlWMT PBOfcBAN COSTS IlNIblNI 


■ Dill 
PHASE 
COT? 

1.1. I.EOPIAIFOBN I BUSI -TOTAL 22C.I1 

1.1.1. illMlwi !*•» 

1.1. 1.1. STBUCTUBI IU11WTI »•«» 

1.1. 1.2. STBllC TUB t ISECQ40AA7I ».?• 

1.1.1. 1. STkUCIIMt I TOOL I F C I 1.51 

1.1.2. TMfBNAl C0NTB01 2.99 

1.1.1. ATTITUOI CONTBOL SI. 22 

1.1. 1.1. ATTIIU&I CONTBUl IAVIONICSI 2T.H 

1.1.1. 2. ATTITUDE COMAOL IANC01 l.SS 

1.1.1. BUCIIUM CONTBOL l».W 

1.1.1. MCTBICAL POmIB 1T.T1 

1.1. s.l. sola. abbat b.s* 

1.1. 1.2. BBTTIB IIS •*> 

1.1. 1.1. PQNl* COHO 1 0 1 ST *.T1 

1.1. a. me ir.i* 

1.1. T. BINOflVbUS L nOCRlM 27.19 

1.1. 1.1. BINOMVOUS IBVlOMCSI 19. IB 

1.1. ?. 2. OOCBIKC INI CHBNICBL I ?.<B 

1.1. B. IBIIUBATUN* BISINBIT* ( C/O 

1.1.9. f B MB AN NANACcNt NT 9.C* 

1.1.1b. SrSTINl FNfcBfc ( INTIMATION 21.11 

1.1.11. STSTINS FIST ABT1CLI 9C.B1 

1.1.12. STSTIK I. ST CBfBATIPNS lb. IS 

12.21 


CAST Tl 

IS. >9.1*. 

U1/29/BC 

FIBS? 

MOD 

BOISE 

UNIT 

PHASE 

BIOS 

COST 

COST 

mo* 

9*. 79 

799.79 

970.19 

l.lf 

19. OS 


2.9* 

97.91 


.1* 

0.11 


.97 

7.01 


9.70 

79. SI 


S.2* 

92.21 


1.99 

21.0* 


2.11 

11.79 


19.2° 

299.99 


11.12 

17*. IS 


1.21 

20.04 


2.92 

94.7* 


B.aa 

10*. 99 


1.70 

19.21 


2.17 

91.11 


1.IS 

10.0* 


9.B7 

70.C7 


2.92 

91.71 


S.OB 

99.09 



1.1.11. LSI 
1.1.19. F St 
1.1. >1. FACILITIES 


9.F9 


Table I-J. High Traffic Model Cm! Rune. Contd 
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Table 1-3. High Traffic Model Cost Runs, Contd 

iYSTt M LIFEl UNITS PROOUCtU 4(.<0 


t). j«.se. li/25/bo 


IIIK 117 BUS TTPf 1L1M> CASE It 


gi (jsi a i ionary platform program costs ii460imi 



ROUE 

PHASE 

COST 

FIRST 

UNIT 

COST 

PR 00 

phase 

COST 

1.1. GtuPlAIFOKM ISUSI -TOTAL 

133.02 

34.54 

12C3.76 

1.1.1. STRUCTL'Rt 

1.1. 1.1. STRUCTURE I PR INAPT 1 

1.1. 1.2. STRUCTURE 1 SEC QNDAR Y 1 
1.1. X. J. STRUCTURE MIOLINGI 

17.4b 

(.to 

4.(7 

l.ie 

2.76 
2 .40 
.24 

64.lt 

73.42 

8.74 

1.1.2. THCRHAL CONTROL 

2.ee 

.43 

13.71 

1.1. J. ATTITUDE CONTROL 

1. 1.3.1. ATTITUOE CONTROL IAV10NICSI 

1.1. 3. 2. ATTITUDE CONTROL IANC0I 

24.54 

23.44 

1.C3 

3. 83 
2.56 
1.30 

117.30 

77.84 

34.47 

1.1 .4. Rt ACTION CONTROL 

13.14 

4.03 

123.24 

1.1. J. ELECTRICAL PORER 
:. 1.3.1. SOLAR ARRAY 
1.1. 3.2. BATTERIES 

1.1.5.1. POWER CONO l OIST 

lb.l? 
7.(7 
.33 
S . 12 

14.12 

10.11 

1.22 

2.74 

424.88 

347.71 

37.13 

S3.C4 

1.1.0. IT CC 

6.32 

3.65 

172.14 

1.1.7. R L NOT 2 VOUS L DUCKING 

1.1. 7.1. RENDF 7V0US IAVIONICSI 

1.1. 7. 2. DOCKING TNECHANICAll 




1.1. a. INTEGRATION. ASSEMBLY. C C/U 


3.71 

112.85 

1.1.4. PROGRAM MANAGEMENT 

5 • ee 

2.47 

75.23 

1.1.10. SYSTEMS ENGPG l INTEGRATION 

12.(4 

2.47 

75.23 

1.1.11. SYSltHS TEST ARTICit 

34.(0 



1.1.12. SYSTEM TEST OPERATIONS 

7.76 



1.1.13. GSE 

7.45 




PCIlt 

PIUS 

PROD 


13Sf .77 


1.1.14. F St 


1.1. is. facilities 


4. t5 


Table 1-3. High Traffic Kadel Cost Runs. Contd 

sisuii IUU units produced it.oO i7.co 


men »;e bus type 9 ihc case hi 

GEOSTATIONARY PLATE UR. I PE UC# AN COSTS I198CAHI 


1.1. GEUPLAIFOrN IBUS) 


-TOTAL 


Ul.l. STAOC TUR t 

1.1. 1.1. STRUCTURE (PRlNARYI 

1.1. 1.2. STRUCTURE I SECONDAR t I 
l. 1.1.1. STRUCTURE (TOOLING) 


1.1.2. THERMAL control 


1.1.1. AITIIUOL CONTROL 

1.1. 1.1. ATT1TUOE CONTROL (AVIONICS! 

1.1. 1.2. ATTITUDE CONTROL (ANCOI 


i- 1.1. A. R 1 AC 1 1 ON CONTROL 


1.1.1. LLICTRICAL POWER 

1.1. 5.1. SOLAR ARRAT 

1.1. 9. 2. BATTERIES 

1.1. 1.1. POWER CUNU t OIST 


a. 1.6. TT AC 


1.1. T. RINOE2VOUS A DOCKING 

1.1. 7.1. KtNOE IVObS (AWIONICSI 

1.1. 7. 2. DOCRING (NEC HAN 1 C A L I 


1.1. B. lNl( GR ATI UN# ASSEMBLY. A C/O 

1.1. V. PROGRAM MANAGEMENT 

1.1. ID. SYSTEMS CNGRG A INTEGRATION 

1.1.11. SYSTEMS TEST ARTICLE 

1.1.12. $ YS I EN TEST UPERATIONS 
1.1. 11. GSl 

1.1. 16. ESE 


96. AJ 
IS. At 
10.69 


13.19.96. 


RDTAE 

FIRST 

PROD 

PHASE 

UNIT 

PHASE 

COST 

COST 

COST 

227. E.6 

66.96 

923.36 

17. CO 

2.26 

31.21 

t.ie 

1.99 

26. 9A 

A. 99 

.31 

A. 27 

.67 



3.10 

.99 

7.98 

33.99 

7.21 

99.61 

31.92 

9.6C 

77. 1A 

1.67 

1.63 

22. AT 

23. 9A 

12.62 

173. 9A 

23.21 

20.60 

266.66 

12. 1A 

19. 1A 

206. 6A 

. A2 

1.70 

21. A2 

12.66 

1.96 

3A.61 

11.02 

6.71 

120.11 


6.26 

66. ID 

6 ♦ C6 

A. 17 

97.93 

19.0* 

A. 18 

6C.A1 



GI/29/60 


RDTAE 
PLUS 
PR 00 


1131.01 




1.1. IS. FACILITIES 


T.A2 
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Table 1-3. High Traffic Model Cost Runs, Contd 

system i if ti units pruouceo it.oo i7.c. 


13. *9. 56. 01/22/00 

I Tin 119 fUS TYPE 9 If I CASE II 


GEOSTATIONARY PLATFORM PROGRAM COSTS U90j»MI 



KDTCE 

FIRST 

PROD 

POKE 


phasf 

UNIT 

PHASE 

PIUS 


COST 

COST 

COST 

ppoo 

1.1. GEOPIATFORM IbCiSI -TOTAL 

292.89 

36.53 

779.23 

1(22.07 

1.1.1. STA-lCTUMc 

19.60 

3.63 

30.00 


1.1. 1.1. STRUCTURE (PRIMARY! 

7.10 

3.22 

99.33 


1.1. 1.2. STHUCTUAE (SECONDARY) 

6.12 

.91 

5.67 


1.1. 1.3. STRUCTURE 1 TOOLING 1 

1.E6 




1.1.2. THERMAL CONTROL 

3.10 

.34 

6.99 


1.1.3. ATTITUDE CONTROL 

31.77 

5.16 

71.93 


1.1. 3.1. ATTITUOE CONTROL IAVIONICSI 

3C.39 

3.69 

30.61 


1.1. 3. 2. ATTITUDE CONTRIIL IANCOI 

1.93 

1.50 

20.62 


1.1.9. REACTION CONTROL 

16.57 

2.92 

33.33 


1.1. ». EIEC1RICAI POWER 

25.32 

20.63 

267.19 


1.1. 3.1. SOLAR ARRAY 

12.19 

15.19 

206.69 


1.1. 3. 2. BATTERIES 

.92 

1.70 

23.92 


1.1. 3. 3. POWER CONO t DIST 

12.76 

9.00 

35.13 


1 . 1 . A. me 

10.76 

7.30 

109.99 


1.1.7. RLNOt 2V0US ( DOCKING 

27.96 

3.66 

53.30 


1.1. 7.1. RENDE2V0US IAVIONICSI 

19.78 

2.65 

36.99 

. 

1.1. 7. 2. DUCKING MECHANICAL) 

6.16 

1.23 

17.00 


4.1.0. INTEGRATION, ASSEMBLY' ( C/0 


3.26 

72.63 


1.1.9. PPUGRAH MANAGERS NT 

9.69 

3.52 

96.53 


1.1.10. SYSILNS ENGRC t INTEGRATION 

22.78 

3.70 

30.96 


1.1.11. SYSTEMS TEST ARTICLE 

99.31 




1.1.12. SYSTEN TEST OPERATIONS 

12.20 




1.1.13. GSl 

13.03 





1.1.19. F St 


1 . 1 . 12 . 


FAC III TltS 


l.t> 


Table 1-3. High Traffic Model Cost Runs, Contd 

SYSTtH lift! UNITS P-UUUCIL o.i r 14.CC 


li.19.ib. bl/29/60 


inn 12b BUS TYPE 94EB CASE II 


GE OS T A T I UNAS Y PL A I F OS n PS OCR AH COSTS (I9S01N) 



SDTLE 

FIRST 

PROD 

tout 


PHASE 

UNIT 

PHASE 

PLUS 


COST 

COST 

COST 

PS 00 

1.1. OE JPl ATf OSH 1 BUS 1 -TOTAL 

ICE . 60 

46.00 

12(4.69 

1171.69 

1.1.1. SISUCTUHE 

12.94 

2.96 

77.47 


1.1. 1.1. SISUCTUHE 1 PS I HAST 1 

6.71 

2.69 

69.41 


1.1. 1.2. STSuCTUOt ISECOMOAHVI 

4.91 

.11 

6.06 


1.1. 1.1. S 1 SUC TORE ITOOLINb) 

1.29 




1.1.2. TrtEBHAl CONTSOL 

2.91 

.66 

12.14 


1.1.1. AITITUOE CONTE Ot 

24.66 

4.19 

106.60 


1.1. 1.1. ATTITUDE CUNT SOL (AVIONICS) 

21.76 

2.61 

71.66 


1.1. 1.2. AITITUOE CONISOl IAHCO) 

1.10 

1.11 

34.92 


1.1.4. S t AC T 1 ON CONTSOL 

19.94 

4.49 

117.66 


1.1.9. ILECTSICAL poses 

19.96 

17.66 

4(7.76 


1.1. 9.1. SOLA) ASSAY 

9. 19 

12.74 

311.96 


1.1. 9. 2. BATTERIES 

.13 

1.94 

40.46 


1.1. S.l. POsES COHO l OISI 

1C. €7 

1.98 

93.74 


1.1.6. IT CC 

B.4| 

6.02 

197.(6 


1.1.7. S l NO E 2 VOUS £ DOCKING 





1.1. 7.1. SI NOE I VOUS (AVIONICS) 





1.1. 7. 4. DOCK I NO (HE CHANICAL ) 





1.1. b. IN It GS A I ION. ASSEMBLY* £ C /U 


4.11 

112.96 


1.1.4. PKUGEAP NANAGLPENI 

E . 23 

2.96 

79.11 


1.1.1b. SYSTEHS ENGS', £ INTEGRATION 

11.19 

2.6b 

79.31 


1.1.11. SYSTcHS TEST ARTICLE 

40.29 




1.1.12. SYSTEM TEST UPcSATinNS 

9.CE, 




1.1.11. GSE 

6.42 





1.1.14. f Sc 


1.1. IS. FACILITIES 


9.21 


SYSTEM 

Table 1-3. 

lift! UNITS PRODUCIO 

High Traffic Model Cost 

16. GO 17. CO 

Runs, Contd 

13.39.96. 




1IEN 121 PUS TYPE 94f)C» 

CASE III 



geostationary plateorn program costs iiqbaimi 






POTIT 

PHASE 

COST 

FIRST 

UNIT 

COST 

PR 00 

PHASE 

COST 

60TAE 

PIUS 

P600 

i.l. giuplatforn causi -total 

2SC.27 

62.91 

661. E2 

1111. 9C 

1 . 1 . 1 . 

1 . 1 . 1 . 

1.1.1. 
l.i.i. 

STRUCTURE 

1. STRUCTURE 1 PRIMARY 1 

2. STRUCTURE (SECINLAPVI 

3. STRUCTURE (TOOlIhGI 

13.19 
e. pa 
A. 99 
1.9M 

3.13 

2.N2 

.31 

93.11 

36.19 

9.27 


1.1.2. 

THERP.1L CONTROL 

3. 1C 

.99 

7.96 


1.1.3. 

1.1.3. 

1.1 . 4 . 

ITTIIUOE CONTROL 

1. ATTITUDE CONTROL (AVIONICS) 

2. ITTITuOc CONTROL (AHCDI 

32. 7t 
31.19 
1.31 

6.17 

9.62 

1.99 

63 .Cl 
63.79 
21.27 


1.1 .9. 

REACTION CONTROL 

20.29 

9.99 

61.62 


1.1.9. 

1.1.9. 

1.1.9. 

1.1.3. 

ELECTRICAL POKER 

1. SOLAR ARRAY 

2. SATTERIES 

3. NEWER CONO 1 OIST 

2*. 39 
12.19 
.92 

12 . eo 

2C.i9 

19.19 

1.70 

9.01 

267.16 

206.69 

23.92 

99.30 


1.1 .6. 

me 

11. C2 

a. 71 

120.11 


1.1 .7. 
1.1.7. 
1.1.7., 

rendezvous a DOCKING 

1. RENDEZVOUS (AVIONICS! 

2. DOCKING (NECHANICALI 

29.EC 
19. PJ 
9.99 

3.39 

2.71 

.63 

96.(9 

17.37 

6.66 


1.1.0. 

INTEGRATION. ASSEMBLY. A C/0 


S .69 

60.93 


1.1. 9. 

PROGRAM NANAGlNENT 

9.69 

3.69 

90.66 


1.1.10. 

> SVSY'NS engrg a integration 

22. SI 

9.09 

96.37 


1.1.11. 

SYSTEMS TEST ARTICLE 

99.92 




1.1.12. 

SYSTEM TEST OPERATIONS 

13.99 




1.1 .13. 

GSE 

13. C9 




1.1.1 t. 

F SE 





1.1.19. 

EAC ILlTItS 

t. 37 





01/29/ao 


s,5lf " ilfti units p*i:oocft >,e * 3 ’ Traf ^c Model Cost Runs, Contd 

it. to 


ITtn 122 BUS TYPE 9S0f CASE If 
GEUSIATIUNAR Y PlATEOAN PRPGRAN COSTS (19801M, 


13. J9.it. 


GEQPLATFORN liUSI 


-total 


1.1.1. STRUCTURE 

1.1. 1.1. STRUC TUBE I PA I NAP V I 

1.1.1. 2. STRUCTURE (SfCONDARYI 
1*1 .1.3. STRUCTURE I TOOL I HO I 

1.1.2. THIrfflAl CONTROL 

1.1. J. AITITUOE CONTROL 

1.1. 3.1. AITiruOC CONTROL (AVI ONI C S 1 

1.1. A. 2. ATTITUDE CONTROL lAMCDI 

1.1. A. REACTION CONTROL 

1.1. S. LILCTR1CAL POWER 

1. 1.3.1. SOLAR ARRAY 

1.1. 3. 2. BATTERIES 
1.1.3. J. POWER CONO L DIST 

1.1. o. MIC 

1.1.7. RENUtZVOUS L DOCKING 

1.1. 7.1. RENDEZVOUS (AVIONICS! 

1*1.7. ... DOCK 1 NO (NEC HAN I C A |. I 

1.1. R. INIEORAMON, ASSEMBLY. t c/0 

1.1.9. PROGRAM NANAGt NLNT 

1.1.10. SYSTEMS CNGRG C INTEGRATION 

1.1.11. SYSTEMS IEST ARTICLE 
». 1.12. SYSIlN TEST jRe RATIONS 
1.1.13. GSf 

1.1.19. ESE 
1.1.13. EACIIITIES 


ROUE 

phase 

COST 

FIRST 

UNIT 

COST 

RROO 

PM6SI 

COST 

292.(7 

36.79 

739. 6( 

19.lt 

6.71 

6.19 

l.?a 

3.03 

2.63 

.92 

39.71 

39.27 

3.99 

3. Cl 

.31 

6.63 

31.39 

10.19 

1.90 

3.02 

3.39 

1.98 

63.38 

96.12 

19.26 

16.91 

2.32 

30.18 

26.06 

12.9a 

.92 

13.16 

21.63 

13.69 

1.79 

9.19 

281.83 
299.52 
23.31 
39. Cl 

IC.tu 

7.76 

101.(8 

28.10 

19.80 

8.30 

1.92 
2. 6( 
1.2b 

31.99 

39.71 

16.39 


3.30 

69.11 

9.(1 

1.39 

96. C7 

22.76 

3.71 

98.38 


99.99 

12.23 
13. C2 


RDTCk 
PIUS 
PR 00 

9t2.ll 


3.26 


I 


I 



Table 1-3. High Traffic Model Cost 

Rune, Contd 





SYSTEM lIPEl UNITS MUD'ICLD 

lt.ut it.^c 









13. 39. SB. 

01/29/80 




ITEM 123 PUS TYPE 9 9VE 

CASE III 





GE OSTA T I UNAh Y I'IMfUKII PROGRAM COSTS 

(19BvlNI 







RDTCE 

FIRST 

PR 00 

RDTCE 




PHASE 

UNIT 

PHASE 

PIUS 




COST 

COST 

COST 

PR 00 



1.1. GrOPLAIFOKM 1 BUS 1 -TOTAL 

2Ae.ee 

99.01 

769.CG 

1017. P6 



1.1.1. STRUCTURE 

IS. S3 

A. 10 

93.61 


* | 


1.1. 1.1. STRUCTURE IPRINARYl 

7.37 

3.bB 

67.96 




1.1. 1.2. STRUCTURE 1 SECONDARY! 

t.19 

.62 

9.66 




1.1. 1.1. STRUCTURE ITUOLINGl 

1.91 






1.1.2. THERMAL CONTROL 

3.01 

.91 

6.63 




1.1.3. ATTITUUc CONTROL 

32. CE 

9.69 

71. C6 



• 

1.1. 3.1. ATTITUDE CONTROL (AVIONICS! 

3D.se 

3.93 

91.22 




1.1. 3. 2. ATTITUDE CONTROL IANCDI 

1. AB 

1.92 

19.06 



1 

H- » 

1.1. A. REACTION CONTROL 

16. *2 

2.J9 

11.71 



to 

1.1.1. ELECTRICAL purer 

26.07 

21.63 

281.09 




1.1. 3.1. SOLAR ARRAY 

12. AS 

19.69 

206.92 




1.1.3. 2. BATTERIES 

.A2 

1.79 

21.11 




1.1. 5.3. PURER CONO C DIST 

13.17 

6.19 

96.06 




1.1. 6. me 

lC.eo 

7.76 

101. OB 




1.1.7. RLNDEIVUUS t DOCKING 

2B.10 

3.92 

91. C9 




1.1. 7.1. RENOS 2 VOUS IAVIONICSI 

19. BM 

2 .66 

16 . 71 




1.1. 7. 2. DOCKING MECHANICAL 1 

B. 30 

1.26 

16.19 




l.i.R. Integra! ion. assembly* t c/o 


9. SI 

71. 87 



• 

1.1.9. PRUGRAH NANAGINENT 

9.60 

1.68 

67.91 




1.1.10. SYSTEMS ENG' G C INTEGRATION 

23.16 

3. BE 

SO. 31 




1.1.11. SYSTEMS TEST ARTICLE 

S1.A7 






1.1.12. SYSTEM TEST OPERATIONS 

12.7A 



• 



1.1.13. GSE 

13. 2A 






1.1.16. ESt 


| 





1.1. IS. FACILITIES 

6.(6 

i 






Table 1-3. High Traffic Model Cost Runs, Contd 




IS. f»CUITltS 


Table 1-3. High Traffic Model Cost Runs, Contd 

SVSTtH lUd UN IIS pR'IDuCcO 4.00 

13.34.46. Cl/24/80 

irtn i 2 ^ pus type 9iP9 cm ii 

GE US T A 1 1 ON AR Y PLAYFDRN COSTS <ivabt'<l 



ROT If 

FIRST 

PROD 

PDTLE 


PHASE 

UNIT 

PHASE 

PI US 


COST 

COST 

COST 

PA 00 

l.i. GtnpiAiFnm uusi -total 

lti. 47 

49.76 

1113.09 

1 >48.47 

1.1.1. structure 

12.14 

2.31 

97.17 

* 

1.1. 1.1. SIRUCTUmE iprmarvi 

E.?l 

1 .99 

49.32 


1.1. 1.2. SIRUCTURE ISECONOARYI 

J.C3 

.32 

7.84 


1.1. 1.1. STRUCTURE (TOOLING) 

.14 




1.1.2. THEM UAL CONTROL 

2.41 

.47 

11.68 


1.1.3. ATTITUDE CONTROL 

24. 8? 

3.97 

98.41 


1.1. 3.1. ATTITUDE CONTROL IAVIONICSI 

23.60 

2.66 

69.93 


1.1. 3. 2. AIT1I UDE CONTROL IANCOI 

I. IT 

1.31 

32.48 


1.1. A. ME AC T 1 TN CONTROL 

19.34 

4.23 

104.73 


1.1. 5. ELECTRICAL POWER 

20.19 

16.99 

460.13 


1.1. 9.1. SOLAR ARRAY 

9.41 

13.29 

328.07 


1.1. >.2. BATTtRlES 

.34 

1.63 

40.26 


1.1. 1.3. POWER CJNU l 0 1 ST 

:c,3b 

3.71 

91.60 


1.1.6. me 

8. AS 

6.18 

193. CS 


1.1.7. RENDEZVOUS C DUCKING 

1.1. 7.1. PENDtlVOUS IAVIONICSI 

1.1. 7. 2. DUCKING iniCHANICAll 





1.1.4. INTEGRATION, ASSEMPIY, l C/0 


4.29 

106.22 


1.1.4. PROGRAM MANAGE Me NT 

6.19 

2.86 

70.61 


1.1. IG. SYSTEMS tNGMG A INTEGRATION 

13.31 

2.86 

70.81 


1.1.11. SYSIcMS TEST ARTICLE 

4C.04 




1.1.12. NTSILM TEST OPERATIONS 

9.01 




1.1.13. GSI 

6,37 




1.1.14. ESI 





1.1. IS. FACILITIES 

4.87 





Table 1-3. High Traffic Model Coat 

Runs, Contd 






12.25.il. 

01/21/98 


Heft 120 BUS FVPE 6SNC 1 CASE 111 



GEfl$TA riONJdr PlAFECRfl PROGRAM COSFS 

(IVkOAMI 





RD FIE 
PHASE 
COSF 

BINS) 
UNI I 
COSF 

PR 00 

PHASE 

COSl 

ROFIE 
PLUS 
PR 00 

1.1. GEnPLAIFORN (BUSI -FQFU 

212.17 

76. BB 

767.65 

1056.02 

1.1.1. SFRUCFURE 

1.1. 1.1. R FRUC 1 URL (PRIMARY) 

1.1.1. ?. * F RUCFURE (SECONDARY) 

1. 1.1.1. STRUCTURE 1 F 001 1 NO 1 

1S.S7 

7.07 

6.97 

l.b) 

1.65 
1.17 
■ *• 

16.66 

11.67 

6.7V 


1.1.2. FMERMAL C UN FR 01 

1.22 

.61 

6.09 


1.1.1. RFFFFUOE CONTROL 

1.1. 1.1. *F F I FUO r CONFROl (AVIONICS! 

1.1. 1.2. AFFIIUOF CONFROL (ANCOI 

11.59 

11.92 

1.67 

7.21 

5.60 

1.61 

72.16 

55.07 

16.27 


1.1.*. R 1 » C F 1 ON CONFROl 

21.15 

7.2* 

72.10 


1.1.9. ElFCFRtCAL POWER 
1. 1.1.1. 101 RR ARRAY 
1. 1.9.2. RAFFcRI.S 
1*1.1.). POWER CONO ( OISF 

11.19 
1* .7* 
.*) 
16.22 

27.11 

lv.51 

2.11 

5.27 

270.61 

196.76 

21.22 

52.65 


1.1. ft. FFCC 

11. IB 

10.50 

106.06 


1.1.7. BFNOcfVOUS ( DOCKING 

1.1. 7.1. RTNOEIFDIIS (AVIONICS) 

1.1.7. 2. DOCKING IRECHAHICALI 

25.15 

20.0* 

5.11 

1.5* 

2. 66 
.66 

15.17 

2«.90 

6.97 


1.1. S. INFECRAII ON. AliEWlVi c C/0 


7.1V 

71.76 


1.1.9. PROGKAN MANAGEMENT 

10. *7 

*.7* 

67.91 


1.1.10. S Y S IE NS cNGRG C INTEGRATION 

2*. 7* 

5.01 

50.22 


1.1. II. SYSFENj FfSF ARFICLE 

67.06 




1.1.12. SFSFEN FiSF OPERA! IONS 

16.60 




1.1.1). GSE 

l*.l* 




1.1.1*. E'.E 





i.i. n. Mciiiri.s 

7.91 
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llfu uN|fs MOOUCfO ,, 


ll.19.t8. 

mu i2T bus rm rsoe crse m - rfbun 

GEOSIRTIONRRT fUlf Wit Mncitl COSTS I19BCIHI 


ti/29/te 


1.1. GtilRLR IFOR* I BUS I -I0T1L 

1.1.1. S I HOC TUB* 

1>1.1.1. S INUC I UM f ( 78 !*1ART | 

1.1. 1.2. SlBUCIIME ISKIXDitn 

1.1.1. J. SIBUCIUfct I TllOt ING I 

1.1.2. iHtBlUL CONTROL 

1.1.1. IITITU.H CON IB 01 

1.1. 1.1. rttituoe cui.hoi uviourcsi 

1.1.1. t. R1TI1U0E CONTROL (RNCOI 
1.1.9. AUCTION COR1IOI 

1.1. S. tliCTNlCRl 7UWTR 

1.1. s.i. sour tntr 
1 .1 • 9.2 • SMTtOIES 

1.1. 5.1. RUBER C UNO L OIST 

1.1.8. me 

1.1. r. RtNOtlVOUS L DOCRING 

1.1. 7.1. RtNDtfVOuS I Rtf IONIC SI 

1.1. 7. 2. OOCftlNG INECHRNlCRLI 

1.1. B. INMGbRI i'IN. RSScNBL T* ( C/0 

1.1.9. 7»UG*RN NRKRfef BENI 

1.1.1C. STSIENS LNGRG ( I NTE G# R T I ON 

4.1.11. STS ILHS TEST RRTICll 

1.1.12. STSlll TtST ftREBRTIONS 

1.1.12. GS1 

1.1.19. T St 


ROME 

RHRSI 

CCS1 

E IB ST 

UNIT 

COST 

BROD 

bhrsi 

COST 

NOIRE 
71 US 
7R0P 

266. 39 

67. «6 

C77.S2 

661.86 

18.11 
7. T9 
1.11 
1.59 

1.90 

1.11 

.17 

18.76 

11.09 

1.69 


1.11 

.99 

9.99 


12.11 

)(.!« 

1.91 

9.72 

8.17 

1.99 

97.16 

91.67 

19.69 


17.07 

2.7* 

27.99 


11.19 
19.79 
.81 
16. IB 

27.09 

19.91 

2.11 

9.26 

270.97 

199.7* 

21.22 

92.89 

. 

11.10 

9.09 

90.77 


21 . *9 
19.99 
B. 79 

8.19 
2. BO 

1.19 

91.19 

27.99 

11.96 



8.19 

61.12 


10.20 

8.21 

62.21 


29.12 

8.99 

68.12 


99.19 




18. (S 




11.79 





1.1. IS 


7RCILIIIIS 


6. 91 


Table 1-3. 

tr c K" ll»H ONIIS MUOUCfO 


High Traffic Model Coat Rune. Contd 

o . jL <9. AO 


11.91. SC. 


Oi/IWM 


1 1 C H til IUS ITU 6506 t»JI in 


KOSTATIONAAV M.ATFOAN COSTS 


llVSOSHI 

(Oil! 

7NASE 

lost 


HOST 

UNIT 

COST 


l.t. rEOdtllOM I0USI 


-TOTAL 


t . 1.1. STAUCTUAI 

1. 1.1.1. STAUCTUAI 

1. 1.1.2. STAUCTUAI 
I.I.T.T. STAUCTUAI 


KAIIHTI 

(SECOND AAV I 
( TOOL IN6I 


1.1. T* TNtANAL CONTAOl 


1.1.1. ATTITUOV CCNIAOl 

1.1. 1.1. AT1ITU0* CONTAOL 

1.1.1. t. ATTITUDE CONTAOL 


I AVIONIC S I 
(ANCOI 


1.1. A. AT AC T I ON CONTAOL 


1.1. S. 

1. 1.9.1 

l.I.l.t 

1. 1.5.1 


CleCTAIC AL AOMiA 
. SOLAA AAA AT 
. 1ATTIA IAS 
. AOWfA C JNO A 0 1 ST 


1.1. A. TTSC 


.1.7. AENOUVOUS A OUCA 
.1.7.1. AANOIfVO'JS IATIWU 
.1.7.7. OOCAINS (NECHANICAl 


1,1.*. t NTCCAAT ION. ASSINALV. A CIO 


1.1. A. AAOCAAN BANA6INSNT 

1.1.10. SVSTINS LNfcAt A 1NTI4AATI0N 

1.1. 11. S VS TENS TEST AAT1CLE 
1.1.17. STS IAN TEST 0A€ A AT IONS 


1.1.11. 


191.91 

11.11 
7. OS 
S.60 
1.59 

1.07 

IS. SI 

21.11 

I. tl 

16.79 

71. AS 

II. 79 
.SI 

12. ai 

t.AA 


I. «t 

II. 66 
50.59 
11. SI 

9.22 


ST. II 

S.1T 

S.ll 

.17 


.SI 

9.11 

1.10 

1.11 

S.S1 

21. S9 
16.76 
2.11 
1.72 

7.21 


>.12 

1.61 

1.61 


MU> 

AHASE 

COST 

1096.72 

65.91 
SI. 99 
6.9 2 


9.71 

91.22 

69.91 

26*11 

165.15 

997.59 

117.17 

90*10 

■9.61 

117.29 


102.12 

66*59 

61.59 


ADTAc 

ALUS 

AI06 

1266.12 


l.l.H. ASC 
1.1. IS. VACUITIES 


6.56 




Table 1-3. High Traffic Model Cost Tuna, Contd 
iisitM ii». i un its rnoouctp it.it u.M 


1 1 . 19 . 31 . II/IWW 

l v t ft lit fus it** vtot c*s* ill 


ctowtiiONAtr ntTfoim ftoiiit rows tiiaotni 



701(1 

MBS? 

7*00 

tout 


f Ml 51 

UN 11 

7 MAS* 

71 US 


CP 51 

C 051 

C 0 S 1 

7700 

i.i. gtntitifoin i*usi -mm 

2 * 5 . 5 * 

* 7 . 5 * 

* 76.12 

5 ) 5.10 

1 . 1 . 1 . Sf*UCIU«t 

15.0 

2.55 

25.61 


i.i. i.i. muciwi iNMun 

*.77 

7.57 

25 .** 


1 . 1 . 1 . 2 . SMUCTlMt ISIC 0 N 06 BTI 

5.72 

.a* 

1.75 


1 . 1 . 1 . 1 . Sltuuuti IIUOllM.) 

1 . 7 * 




1 . 1 . 2 . IHIMIl CUMltni 

1 . 1 ) 

.57 

S.t* 


1 . 1 . 1 . MtlKWi Clift 1 *01 

) 2 . 22 

5. *2 

9 * . 0 * 


i.i. i.i. miiuof c(jm*h utinmni 

> 0.71 

*.*• 

6 C. 7 C 


i.i. 1 . 2 . titimut cnNfioi tiftcoi 

1.71 

1 . 5 * 

15 . 1 * 


i.i. t. »(ic ti on contain. 

16.91 

2. *5 

2*. 51 


l.l.s. ii ico ic it auwia 

St .75 

27.05 

270.51 


1 . 1 . 5 . 1 . SlHA* ftfll 

l*. 7 * 

15.51 

1 * 6 . 7 * 


1 . 1 . 5 . 2 . Iimilll 

.61 

2.11 

27.22 


1 . 1 . 5 .). 70 bC* CUNO 1 0151 

1 *. 1 * 

5 . 2 * 

57.51 


i.i.*. me 

11 . 1 * 

5.65 

5 *.*) 


1 . 1 . 7 . Ml nil IVOUS ( OOCKlkC 

2 *. 7 * 

*.15 

61.01 


i.i. i.i. atMOtitfuus 1 *«I 0 NICSI 

15 . 5 * 

2 .*) 

25.25 


1 . 1 . 7 . 2 . ULCflNG IIHCHtNlCllI 

a.ao 

1 . 1 * 

11. 16 


1 . 1 . a. iNiica.*||ua» «sstn*iv. i c/o 


*.11 

* 1.(2 


1 . 1 . tt. nk>i> imoiiiiai 

10 . 1 * 

*.21 

* 2 . Cl 


1 . 1 . lb. 5 V 5 ?ift 5 ia**c i iNiicaanoft 

26 .fl 

*.*2 

* 6.11 


1 . 1 . 11 . 5 T 5 llftl f l 51 lilllll 

5*. 51 




1 . 1 . 1 ?. 575115 1151 GMdll&NS 

I*.!* 




1 . 1 . 11 . C 51 

11 . 7 ) 





t.1.1*. »Sf 


. ftCIllllti 


i.i.n 


t.it 


1-132 
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SYSTEM llftl UN IIS PAUOUCtP 


o. ,U 2 *.00 


mu 111 BUS WE 96GB CASE 111 
GEOSTATIONARY PLATF G*P PPUGRAN COSTS U9B04NT 


1.1. GEUPLATFORN IBUSI 


-TOTAL 


1.1.1. STRUCTURE 

1.1. 1.1. STRUCTURE I f A MARY I 

1.1. 1.2. STRUCTURE 1 SECONDARY I 
1.1. l.«. SIAUCIUKE I TOOL l N6 I 


1.1.2. THERNAL C0NTR01 


1.1.1. attitude control 

1.1. 1.1. ATT1TU0E CONlAOL IAWIONICSI 

1.1. J.2. ATTITUDE CONTROL TAHCDI 


1.1. A. REACTION CONTROL 


1.1.5. tLECTAICAL POWER 

1.1. 5.1. SOLAR ARRAY 

1.1. 5. 2. RAT TER IE S 

1. 1.5.1. POWER CONO t DIST 


1.1. b. I TIC 


1.1.7. RE NOE 2 VOUS t DOCKING 

1.1. 7.1. KENOEIWOUS TAYlONlCSl 

1.1. 7. 2. DOCKING I NEC HAN I C / L I 


1.1. B. INTEGRATION# ASSENbl T» C C/0 

1.1.9. PR QURAN NANAGrNeNT 

1.1.10. STsTtHS iNGRG l I NT f CR AT ION 

1.1.11. SYSTENS TEST ARTICLE 

1.1.12. SYSTEH Tc ST OPERATIONS 

1.1.13. GSt 

1.1.1*. ese 

1.1. It. FACILITIES 


**.t* 
11.15 
A. 10 


13.39.36. 


ROUE 

PHASE 

COST 

FIRST 

UNIT 

COST 

PROD 

PHASE 

COST 

166.1b 

5b. bl 

1171.97 

13.33 

b.Sl 

3.71 

1.11 

2.7* 

2.3b 

.17 

31.90 

**.79 

7.11 

3.C5 

.32 

9.9* 

23.3b 
2 A . 17 
1.19 

*.62 

1.21 

1.39 

•7.71 
61.11 
26. *C 

16.C9 

3.2* 

99. *5 

2*. *5 
11.29 
.3* 
12.61 

23.59 

16.76 

2.11 

*.72 

**7.59 
317.87 
*0.10 
• 9.61 

6.7* 

7.51 

1*2. *3 


3.11 

1 

i 

100.66 

b. 73 

1.5* 

67.12 

1 *. *7 

3.3* 

67.12 




ti/25/ae 


PDTCE 

PLUS 

PPOO 


1262.13 





■' 


li. Still* UST uff R*1 IO*<S l«.3V 

1). *.U 11.21 


Table 1-3. High Traffic Model Coat Runs. Contd 

>rsnr Lim units p» jouc t o „ 


CtOlHIlUNtm PLATFORM program costs 


1.1. GiQPLATFORN I HUS I -TUTU 

1.1.1. STRUCTURE 

1.1. 1.1. STRUCTURE IPRINAFYI 

1.1. 1.2. SlRUCTuRE (SiCONDIRTI 

1.1.1. ). STRUCTURE (TOOLING) 

1.1.2. IHLRNAL CONTROL 

1.1.3. ATTITUDE CONTROL 

1.1. 3.1. ATTITUOE CONTROL (AVIONICS) 

1.1. 3. 2. ATTITUDE CONTROL (A*CO) 

1.1. A. AEACTIUN CONTROL 

1.1.5. ELECTRICAL PURER 

1.1. 5.1. SOLAR ARRAY 

1.1. 5. 2. BATTERIES 

1.1. 5. 3. ROVER CONO L DIST 

1.1. to. TTLC 

1.1. T. RENDEZVOUS L DOCKING 

1.1. 7.1. RENDEZVOUS (AVIONICS) 

1.1. 7. 2. DUCKING MECHANICAL) 

1.1. e. integration* assenrey* i c/n 

1.1. ’. progpan management 

1.1. 1G. SYSTEMS ENGRC L INTEGRATION 

1.1. u. s vs te ns test article 


13.39.98. 

ITEM 133 BUS TYPE 98NH CASE IJ| 

I19BGIN) 


All T l E 

Phase 

COST 

FIRST 

UNIT 

COST 

PROD 

PHASE 

COST 


RDTIE 
PLUS 
PR 00 

219.7ft. 

69.21 

1009.99 


1220.69 

19.36 

7.29 

6.20 

1.87 

3.95 

3.53 

.92 

97.38 

51.29 

6.09 



3.19 

.17 

8.28 



26.20 

29.85 

1.29 

5.96 

9.07 

1.99 

8G.83 
J 99.19 
21.61 



It. 97 

6.66 

96.89 



28.76 

12.99 

.95 

15.92 

28.99 

20.19 

2.6E- 

5.89 

919.99 
292.67 
37.81 
85. G1 



8.97 

8.79 

127.11 

• 



6.99 

99.31 



7.3t 

9.33 

62.67 



15. EO 

9.33 

t2.87 



6C.lt 






1.1.12, SYSTEM TEST OPERATIONS 


13.E3 


1.1.13. GSE 


1.1.19. ESE 


1.1.15. FACILITIES 


01/29/80 


9.99 


Table I 3. High Traffic Model Cost Runs, Contd 



1 1 ST LPENMIOHS IT. *9 


-136 


T ^ 





Table I- 3. High Traffic Model Cost Runs, Contd 

srsftn ll Ml ONIIS PROOtlCID o.vr 18 . CO 


I3.3f.it, 

ItfN 139 *OS TYPE 96HB CASE 111 
GEOSTATIONARY PL A IE L.R M PRPGRA1 COSTS (196CIMI 



RDTIE 

PHASE 

COST 

FIRST 

UNIT 

COST 

Pit 00 

PHASE 

COST 

1.1. GEOPLATFORM (BUS) -TOTAL 

209. 36 

67.31 

973.92 

1.1.1. STRUCTURE 

1.1. 1.1. SliUCTURE IPRMAIYI 

1.1.1. ?. STRUCTURE 1 SECONDARY) 

1.1.1. J. SIPOCIURE ( TOOL I NO 1 

18.21 
6.72 
t .23 
1.29 

3.06 

2.68 

.62 

88.87 

36.39 

6.C9 

1.1.?. THERMAL CONTROL 

3.18 

.97 

6.26 

1.1.3. A 1 1 1 1 ODE CONTROL 

1.1. 3.1. ATTITUDE CONTROL (AVIONICS) 

1*1.3.?. AIIITUOE CONTROL IANCOI 

23.92 
28. t3 
1.29 

3.23 

3.76 

1.85 

76.07 

58.93 

21.18 

1.1.8. REACTION CONTROL 

16.67 

6.16 

69.52 

1.1.3. ELECTRICAL POWER 
i. 1.9.1. SOLAR ARRAY 

1.1.3. ?. BATTERIES 

1. 1.3.3. POWER CONO t 01 ST 

28.73 

12.99. 

. 39 
13.81 

21.96 

20.18 

2.60 

5.69 

819.83 
292. *7 
37.61 
68.95 

1.1.6. TTLC 

6.97 

6.75 

127.11 

1.1.7. RENOt/VGUS t LOCKING 
1.1. 7.1. RENDEZVOUS (AVIONICSI 

1.1.7. ?. DUCKING < NE CHAN 1 CAL 1 




l.l.a. INTEGRATION, ASSEMBLY, ( C/0 


6.26 

91.61 

1.1. 9. PRUGHAN MANAGEMENT 

7.23 

8.19 

60.67 

1.1. u. SYSTEMS ENGRG l INTEGRATION 

13.33 

8.19 

60.67 

1.1.11. SYSTEMS test article 

96.63 



1.1.1?. SYSTEM Tc ST OPERATIONS 

13. 19 



1.1.13. GSE 

9.77 



1.1.18. P Sc 




1.1.19. FAC 1LIIIES 

7.36 




tl/ts/in 


tout 

PLUS 

PPOO 

1163.30 




Table 1-3. 

srsfln LIFE) UMTS PRODUCED 


Hiefh Traffic Model Cost Runs, Contd 

It.'.b 9.C0 


IT»n 1)( IUS TVR* IINT CASE III 
GEOSTATIONARY PLATFORM PROGRAM COSTS (ildOSM 


13. 19. SO. 


I 

OJ 


1.1. Gt JPlAIMjxii IBUSI 

1.1.1. SI ROC TUKfc 

1.1.1. 1. STPUCTUAI IIKIi|l|(| 

1.1. 1.2. STRUCTURE ISKOHDllTI 

1.1 .1.3. S I NUC TUA t I TOOLING I 

1.1.2. THtlNti CONTROL 


1.1.3. A I T I TUDF C 3MB 1)1 

1.1. 3.1. ATIITuOE CIllTOl 

1.1. 1.2. ATTITUDE COhllOl 


(AVIONICS) 

(ANCOI 


*. 1 . 9 « A l AC 1 1 UN CONTROL 


1.1. 5. UiCTRICAl ROGER 

1.1. 5.1. SOLAR ARRAY 

1.1.5.2. BATTERIES 

1.1.9. 3. ROUEN C'JND L OIST 

1.1.6. I T LC 


1.1.7. R L NOE 2 VUUS L OOCKING 

1.1. 7.1. RENDEZVOUS (AVIONICS) 

1.1.7. ?. OOCKING IHtCHANICAL) 

1.1. B. Ill IE UR A 1 1 ON. ASSEMBLY. ( C/O 

1.1.9. RRUGRAN MANAGlHcNI 

1.1.10. SYSTEMS ENGRG C I NT FOR AT ION 

1.1.11. STSIEMS TEST ARTICLE 


40TLE 

PHASE 

COST 

F IRST 

UNIT 

COST 

RROO 

PHASE 

COST 

POItE 

KUS 

RROO 

2B9.I5 

79.19 

6G9.99 

699.09 

19.29 

6.72 

6.22 

1.29 

3.07 

2.69 

.92 

23.97 

20.29 

3.22 


3.23 

.62 

9.72 


32.61 

31.20 

1.61 

6.29 

9.69 

1.60 

67.73 

39.90 

12.21 


17.99 

3.08 

23.96 


36.98 

17.11 

.99 

19.9] 

33.19 

23.71 

2.99 

6.99 

293.62 

101.37 

22.97 

69.67 


11. AH 

11.06 
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APPENDIX J 


FUNDING SPREAD ANALYSIS 

Funding spreads were generated for the four candidates shown in Table J-l. 

The cost of each major cost element was spread according to a top level mile- 
stone schedule and then accumulated to provide annual funding requirements. 

Figure J-l shows the annual funding requirements for the individual satellite 
case (Item 148). Costs are tallied for the platform bus and payloads (develop- 
ment and production) and for STS transportation. These funding requirements 
reflect a nearly constant rate of production and launch of these satellites. This 
program includes 326 satellites launched over a 16 year period. 

Annual funding requirements are shown in Figure J-2 for Item 84 including 
each of the major program components. This program includes 3 modules 
launched over a 5 year period and 7 servicing flights over a 14 year period 
(Operational Mode E). 

Figure J-3 shows the annual funding requirements for Item 276 including each 
of the major program components. This program includes 14 modules launched 
over an 8 year period and 2 servicing flights (Operational Mode C'). 

Annual funding requirements are shown in Figure J-4 for Item 337 including each 
of the major program components. This program includes 5 modules launched 
over an 8 year period and 2 servicing flights. 

The total annual funding requirements for the principal candidates are compared 
on Figure J-5. Item 337 shows minimum cost and both Items 337 and 276 provide 
lower early year funding than Item 84. The individual satellite case (Item 148) 
is ulso shown for reference. The total program funding requirements shown 
include costs for bus. payloads and transportation. 

The total annual funding requirements, excluding payloads, for the principal 
candidates are compared on Figure J-6. Item 337 shows minimum cost and both 
Items 337 and 276 provide lower early year funding than Item 84. The individual 
satellite case Item 148 is U'.own for comparison. 

Figure J-7 compares the total annual funding requirement, excluding payloads, 
for the three principal candidates. I*em 337 shows minimum cost and both 
Items 337 and 275 provide lewer etrly year funding than Item 84. The same 
data ere plotted in Figure J-8 with an expanded scale to accentuate the 
differences. 

The final cost results of the candidate options are shown in Table J-2 together 
with the individual satellite case for comparison. Total program costs are shown 


J-l 


as are program cost excluding the cost of the payloads themselves. Costs are 
shown in 1980 constant dollars together with the net present value assuming a 
10% discount rate. 

As may be seen, Item 337 shows minimum cost followed by Items 276 and 84. 
This trend is also confirmed when discounted dollars are considered. 

All of the potential options are at least a factor of four cheaper than the 
individual satellite case for the accomplishment of the assumed mission model. 
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Table J-l. Funding Spread Analysis (Mission Set V Throughout) 

ITEM 148 BEST SATELLITE OPTION (I US/ STD. TDRSS BUS/MULT. P/L) 

ITEM 84 BEST FREQUENTLY SERVICED OPTION 

ITEM 276 BEST CASE H (MODULE & OTV IN SINGLE SHUTTLE) 


ITEM 337 


BEST OVERALL OPTION 
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Figure J-l. Item 148 Annual Funding Requirements 
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Figure J-3. Item 276 Annual Funding Requirements 
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Figure J-4. Item 337 Annual Funding Requirements 
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Table J-2. Final Results 
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TOTAL 


PROGRAM COSTS 

COST W/O PAYLOADS 

1980 $M 

NPV $M 

1980 $M 

NPV $M 

3460 

1564 

1696 

787 

3997 

1740 

2122 

893 

4703 

2285 

2870 

1283 

21659 

7790 

19662 

6858 


* RECOMMENDED BASELINE CONCEPT 
t RECOMMENDED BACKUP CONCEPT 





RADIATION ENVIRONMENT 


Hereafter the radiation environment used for the INTELSAT V design 
is given as a reference. The contractor shall consider this as 
preliminary and subject to future updating. 


1. INTRODUCTION 

The selection of spacecraft components shall be such as to Insure 
all performance specifications are met during operation in the space 
environment. Since this environmental model is a best estimate set forth 
below for a seven-year mission commencing in 1978, based on available 
experimental data, it is anticipated that modifications of the model, as 
mutually agreed upon by INTELSAT and the contractor may be desirable at 
some date prior to acceptance of the design definition. 

2. SYNCHRONOUS ORBIT CONDITIONS 


2. 1 Electrons 

The electron environment in synchronous equatorial orbit based on 
te's A£4 model, can be represented by the following expressions for 
time-averaged integral flux spectrum: 


E £ 0.3 MeV: log 10 $ e (>E) “ -3.0E ♦ 7.7 

0.30 £ E -3.5 MeV: log 10 <p e (>E) - -1.25E ♦ 7.2 

The flux represents the number of electrons per cm* per sec above 
ergy E (in MeV) . 

2 Protons 

The integral proton fluence spectrum for the mission is to be 
‘presented by the following expressions: 


.014 E £1.0 MeV: (>F) ■ 6.5 x 10 15 exp (-9 .0E) p/cm 2 / 7 years 


.0 £ E MeV: 


£»p(>E) * 1.5 x 10 12 E -1,53 p/cm 2 /cycle 
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The low rnnrgy portion of the spectrum in mainly from the trapped 
radiation environment and is relatively constant with time. 

The high energy portion of this spectrum, which represents the 
solar flare content of the worst known period (cycle 19) is a 
conservative estimate. Since major solar flares can occur at any time, 
the spectrum is represented for the whole cycle and cannot be predicted 
on any other time base. 

2.3 Alpha Particles 

The alpha particle integral fluence is to be taken as St of the 
've proton fluonce. 

? 4 Ultraviolet Radiation 

The UV spectrum normalized to the Johnson curves for a solar 
constant at 1 AU of 0.14 watts/cm 2 is summarized in the following table. 
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1.5 

x 10"* 


6.0 

ON 

o 

r-i 

X 

2500 

2.1 

x 10 -3 


9.0 

x 10 10 

3000 

1.2 

x 10" 2 


5.0 

x 10 11 

4000 

9.0 

x 10 -2 


4.0 

x 10 12 

5000 

2.4 

x 10 -1 


1.1 

x 10 13 


2.S Micrometeoroids 


The flux of penetrating micrometeoroids encountered at synchronous 
altitude is to be taken from the following table. 


T (cm) < t ) m(m~^Day*‘^^ 


0.001 

7.0 

x 10 _l 

0.004 

3.5 

x 10* 1 

0.010 

1.0 

x 10" 1 

0.040 

7.0 

x 10 -3 

0.10 

6.0 

x 10~ 4 

0.40 

1.0 

x 10~ 5 

1.0 

5.0 

x 10* 7 

4.0 

4.5 

x 10 -9 


Where "T* is the penetration thickness in aluminum and is the 
number of micrometeoroids per day penetrating this thickness over a 1.0 
square meter area. The crater diameter produced by a particle impact is 
to be taken as five times the particle penetration thickness. 

3. TRANSFER ORBIT CONDITION'* 

Contributions from natural radiation sources may be considered to 
have negligible effect during the transfer orbits as long as the number 
of orbits is lew (< 20 ) . 
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Abstract 

An extenaiva study has been performed 
to evaluate the radiation environment en- 
countered by a aynchronoua communicationa 
satellite and to analyze the effect of 
this environment on photovoltaic power 
sources. The results of this study, which 
are based on the latest available satel- 
lite and laboratory data, have been form- 
ulated into a working engineering model 
designed for use in predicting satellite 
performance and operational lifetime. This 
model is presented graphically and analyt- 
ically in the form of trapped electron and 
proton fluences and solar proton fluence 
as a function of particle energy. In addi- 
tion, curves are presented showing equiv- 
alent 1.0-MeV electron fluences as a 
function of solar cell cover-slide thick- 
nesa and solar cell output degradation as 
a function of time in orbit. Anomalies 
such as low-energy proton damage, cover- 
slide darkening, and penetration of low- 
energy solar flare protons into the 
magnetosphere are also treated. 

I. Introduction 

The operational lifetime of a communi- 
cations satellite is strongly dependent 
upon the capability of its photovoltaic 
prime power source to withstand the 
damaging effects of the space radiation 
environment. Accurate assessment of this 
environment is essential in the design of 
communication satellites and in evaluation 
of their performance. Until the launch of 
ATS-1 into synchronous orbit late in 1966, 
data depicting the radiation environment 
of the geostationary orbit were sparse and 
unreliable. This uncertainty forced space- 
craft designers to incorporate extremely 
high safety margins into the design of 
their photovoltaic power sources to allow 
for radiation degradation. These designs 
were unduly conservative in many cases but 
proved to be inadequate in other instances. 

The present effort incory 'rates the 
data obtained by ATS-1, as well as earlier 
data, into a working engineering model of 
the space radiation environment encoun- 
tered by a communications satellite, and 
delineates the effects of this environment 
on the spacecraft's prime power source. 

Curves and analytical approximations 
are developed for the time-integrated radi- 
ation fluxes encountered by a communica- 
tions satellite inserted into synchronous 
orbit from both a Hohman transfer orbit 


*This paper is based upon work performed at 
sponsorship. 


Maryland 

and a spiral-up transfer orbit. The corres- 
ponding radiation fluences Include trapped 
protons and electrons encountered in the 
geostationary orbit and In the transfer 
orbit, as well as solar flare protons on- 
countered in the synchronous orbit. 

II. Environment 

The radiation environment encountered by 
a communication satellite is many faceted, 
running the gamut from cosmic rays to 
micrometeoroids. Emphasis in this report is 
placed on the trapped proton and electron 
and solar flare proton components of the 
environment since these particles inflict 
the most serious damage on spacecraft 
components. 

Transfer Orbit Environment 

During the course of attaining synchro- 
nous equatorial orbit, a communication 
satellite may spend several hours, several 
days or several months in its transfer 
urbit. For direct injection, the space- 
craft is placed directly into synchronous 
orbit with a negligible encounter with the 
radiation belts during the transfer period. 
For injection from a Hohman transfer 
ellipse as used by INTELSAT, the satellite 
may spend up to six days in its transfer 
orbit with a substantial exposure to the 
high intensity radiation belts. Also, the 
Molniya communication satellites operate 
from an orbit nearly the same as that of 
the INTELSAT transfer orbit, future com- 
munication satellites may be injected into 
synchronous orbit from a spiral-up trans- 
fer orbit, a mission requiring about 
ninety days for completion. In order to 
prevent serious radiation damage to the 
solar cells during such a mission, shield- 
ing far in excess of that now provided on 
INTELSAT satellites would be required. 

Maps of the trapped radiation belts 

have been compiled by Vette et al* 1 ^ 

(Figure 1) in several documents published 
by NASA. These maps were formulated from 
experimental satellite data collected 
during the period from 1961 to 1967 and 
constitute the most comprehensive model of 
the space radiation environment presently 
available. The Vette data include electron 
and proton fluxes at synchronous altitude, 
which were obtained from satellites in 
highly elliptical orbits which passed per- 
iodically through the proper regions of 
space. The Vette data are therefore not 
considered to be as accurate as data pro- 
vided from the ATS-1 satellite during the 
1967-1969 period. 

COMSAT Laboratories under INTELSAT 
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FIGURE I. NEAR EARTH SPACE RADIATION 
ENVIRONMENT 

With the uae of the Vette models end 
appropriate transfer orbit parameters in a 
computer program, it has been possible to 
assess the radiation environment encoun- 
tered by a spacecraft in the Hohman trans- 
fer orbit and in the proposed spiral-up 
transfer orbit. The results are presented 
in Tables 1 through 4 as particle fluences 
for protons and electrons as a function of 
energy. The environment represented in 
Tables 1 and 2 is nearly identical to that 
which would be experienced by a Molniya 
satellite in one revolution or approxi- 
mately eleven hours. 


Proton Fluence 


Proton Energy (MeV) 
Lower Limit Upper Limit 

(p/cm 2 /orbit) 

4.00 

6.75 

3.235 x 10 1 

6.75 

<».50 

1.342 

9.50 

12.25 

0.579 

12.25 

15.00 

0.255 

15.00 

18.75 

0.0513 

18.75 

22.50 

0.0378 

22. SO 

26.25 

0.0231 

26.25 

30.00 

0.0210 

30.00 

35.00 

0.0291 

35.00 

40.00 

0.0161 

40.00 

45.00 

0.00960 

45.00 

50.00 

0.00610 

50.00 

62.50 

0.00467 

62.50 

75.0 

0.00303 

75.00 

100.0 

0.00389 

100.0 

200.0 

0.00652 


TABLE 1. DIFrERENTIAL PROTON FLUENCE PER 
HOHMAN TRANSFER ORBIT 


Electron 

Energy (MeV) 

Electron Fluence 
(e/cm' /orbit) 

Lower Limit Upper Limit 


0.30 

0.50 

2.182 x 10* * 

0.50 

0.70 

1.097 

0.70 

0.90 

0.606 

0.90 

1.00 

0.190 

1.00 

1.10 

0.145 

1.10 

1.20 

0.114 

1.20 

1.30 

0.0883 

1.30 

1.50 

0.122 

1.50 

1.60 

0.0407 

1.60 

1.80 

0.0596 

1.80 

1.90 

0.0208 

1.90 

2.00 

0.0164 

2.00 

2.30 

0.0334 

2.30 

2.70 

0.0226 

2.70 

3.00 

0.00829 

3.00 

3.50 

0.00727 

3.50 

4.00 

0.00320 


TABLE 2. DIFFERENTIAL ELECTRON FLUENCE 
PER HOHMAN TRANSFER ORBIT 



ELECTRON FLUENCE 

ELECTRON ENERGY 

(e/cm 1 with energy 

(E in MeV) 

greater than E) 

0.5 

7.62 x 10'* 

0.75 

2.33 

1.5 

0.400 

2.5 

0.0871 

4.0 

0.0249 

7.0 

0.0112 

TABLE 3 . INTEGRAL 

ELECTRON FLUENCE FOR 

90-DAY SPIRAL-UP TRANSFER ORBIT 


PROTON FLUENCE 


(p/cm 1 with energy 

PROTON ENERGY 

greater than E) 

(E in MeV) 

| 

0.4 

8.6 x 10' 4 

1.4 

1.4 

4.0 

0.021 

5.0 

0.012 

10.0 

0.0029 

15.0 

0.00058 

30.0 

0.00017 

TABLE 4 . INTEGRAL 

PROTON FLUENCE FOR 

90-DAY SPIRAL-UP TRANSFER ORBIT 


Due to the relatively short time spent 
by the spacecraft in its transfer orbit 
and to the effective shielding against 
solar flare pretons by the earth's mag- 
netic field at low altitudes, the effects 
of all other radiations on satellite per- 
formance are completely negligible. 


Geostationary Orbit Environment 


”>* to 
vl "U/2~ 




The principal radiation degradation 
sustained by components in an INTELSAT 
spacecraft is induced by the charged 
particle environment encountered over a 
long time period in the synchronous equa- 
torial orbit. In addition to charged 
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particle damage, coemic raye, ultraviolet 
light, and micrometeoroids tend to produce 
effects which are detrimental to eateilite 
performance in varying degrees. 

Trapped Electrona 

Electron data collected from detactora 
aboard ATS-1 have been analysed and are 
displayed graphically in Figure 2. The 
solid curve depicts the time-averaged 
integral electron flux aa a function of 
energy. The broken curve represents the 
softer spectrum obtained from using 
Vette'a data. 



MaTKil flat MOV m 

FIGURE 2. TIME- AVERAGED TRAPPED rLUX AT 
SYNCHRONOUS ALTITUDE 

The ATS-1 data have been curve fitted 
by two approximating expressions, one 
following a power law and the other being 
exponential. These expressions are 
follows : 

0.05 < E < 0.5, 

♦ e (> E) - 7.96 x 10 5 E -1 * 56 (la) 
0.5 < E, 


♦.(> E) - 1.00 x 10 7 exp (-2 . 94 E) 


where E ■ electron energy In MeV, and 

♦ # (> E) * electron flux in electrons/ 
cnr /sec wit.i energy greater 
than E (integral flux). 

One of the interesting sidelights 
resulting from analysis of the ATS-1 
electron data is the periodic variation o' 
the electron flux intensity shown in 
Figure 3. The electron flux drops several 
orders of magnitude (essentially to zero) 
once every 6-1/3 days after remaining 
relatively constant during this time per- 
iod. Such variations exemplify the need to 
develop a model of the synchronous radia- 
tion environment from data recorded by 
detectors aboard experimental satellites 
in the geostationary orbit. 

Trapped Protons 


The trapped proton flux encountered at 
synchronous altitude is negligible above 
energies of a few MeV. The time-averaged 
trapped proton flux over the energy range 
of 0.11 to 4.0 MeV is represented graphic- 
ally in Figure 2. This data was obtained 
from a report by Kingt?) and may be fitted 
by the exponential approximating equation! 

0.11 < E < 4.0, 

♦p(> E) - 1.80 x 10 7 exp (-9.0 E) 


where E • proton energy in MeV, and 

♦p(> E) “ proton flux in protons/ 
cm 1 /sec with energy 
greater than E. 

Solar Flare Protons 

Although many theories have been ad- 
vanced to predict solar flare activity, it 
is still virtually impossible to accurate- 
ly determine in advance the total solar 
proton fluence that wo lid impinge on a 
communication satellite over a several- 
year period. Since reliable predictior- 
are unavailable, it becomes advantag^r/cs 
to examine the solar proton fluent., re- 
corded during the last complete solar 
cycle and correlate this information with 
current solar flare activity. 

The last complete solar cycle, Cycle 
19, began in April 1954 and ended in 
October 1964. This was the first cycle 


s ssiss— ssss ssssssssn mas 
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FIGURE 3. VARIATION OF ELECTRON FLUX AT SYNCHRONOUS ALTITUDE WITH TIME 
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during which solar flare protons wsrs 
monitored by detectors aboard satellites. 
Data from these satellite measurements as 
well as rochet and balloon data have been 
collected and analysed by COMSAT Labora- 
tories. The total solar flare proton 
fluence for Cycle 19 has been determined 
as a function of proton energy. These 
data, which are plotted in Figure 4, may 
be curve fitted by the following ex- 
pression t 


A satellite at synchronous altitude 
would not be expected to encounter the 
total proton fluence represented in Figure 
4 Cue to the protective shielding of the 
earth's magnetic field. This field falls 
off from the earth's surface approximately 
ar a dipole field and thus the higher the 
energy of the impinging solar particle, 
the more deeply it penetrates the field. 
Only extremely high energy protons are 
capable of reaching the earth's surface. 


Cycle 19« *sp (> E) - 1.5 x 10 12 * -1 * 53 

(3) 

where E - solar proton energy in 

MeV, and 

♦sp (> E) « integral solar proton 

fluence in protons/cm* . 

The year of maximum intensity during 
Cycle 19 was 1959 and the solar proton 
fluence data for this year la also shown 
in Figure 4. The fluence data for 1959 may 
be curve fitted by the following ex- 
pression: 

1959: dap (> E) - 1.3 x 10 12 B -1 * 73 

(4) 



FIGURE 4. UNATTENUATED SOLAR PROTON 
FLUENCE 


An analytical model for predicting the 
proton energy required to penetrate the 
earth's magnetic field to various alti- 
tudes has been developed by Stormer. This 
model predicts that, during periods when 
the geomagnetic field is undisturbed, a 
spacecraft at synchronous altitude will be 
shielded from solar protons with energies 
less than 30 MeV. However, ectenslon of 
Stormer's work to Include a disturbed 
magnetic field at synchronous altitude— 
the case during a solar storm — indicates 
that solar protons with energies as low as 
4.0 KeV will penetrate to synchronous 
altitude, as is shown graphically in Fig- 
ure 5. Penetration of low-energy protons 
to synchronous altitude was borne out by 
data from ATS-1. Indeed the number of 
protons of all energies was observed to 
increase substantially during solar flare 
activity. Unfortunately this fact was not 
taken into account in the design of space- 
craft prior to the launch of ATS-1. 



FIGURE 5. PROTON TOTAL CUTOFF ENERGY FOR 
GEOMAGNETIC STORM AND QUIET 
TIMES 

Solar Cycle 20 is at this time exper- 
iencing its maximum. Satellite data is 
continually being collected and analyzed 
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with tha aim of providing a aolar flara 
proton fluanca modal for Cyela 20 aa aoon 
aa faaaibla. Tha aolar fluanca spectrum 
for Cyela 20 through I960 la alao ahown in 
rigura 4. Slnca Cyela 19 axhlbitad a worst 
caaa from tha atandpoint of aolar proton 
activity, and ainca Cyela 20 la not ex- 
pactad to axcaad Cyela 19 in proton activ- 
ity, tha aolar flara proton modal of Cyela 
19 will continua to ba recommended for uaa 
in aatallita deaign calculations. 

Galactic Coamlc **y 

Tha lntagratad yaarly lntansity of 
galactic coamic rays reaching tha vicinity 
of tha earth has remained fairly constant 
at about 10* particles /cm 2 /year for over 
90,000 years. O) It is generally accepted 
that for energies above 1.0 BeV, tha 
coamic ray Integral energy spectrum can ba 
represented by tha following expressions 

♦c(> B) - ce" 7 (5 , 

m2-aterad-sec 11 

where E » total energy of nuclei 

in BeV, 

♦c(> E) • integral particle flux, 

1.4 < 7 < 2.13, and 

5 x 10 3 < C < 10 7 . 

In general, the particle intensity and 
interaction cross section for galactic 
cosmic rays are too small to produce 
detrimental effects in satellite com- 
ponents. 

Ultraviolet Radiation 

Ultraviolet radiation incident on a 
spacecraft produces color changes in ther- 
mal coatings and darkening of solar cell 
cover assemblies, thus reducing their effi- 
ciencies. The Johnson ^ curves for solar 
uv radiation incident on the earth's upper 
atmosphere have long been accepted as the 
standards. However, later data are now 

available br.sed on work by Thekaekara 
et al and these data are presented in 
Table 5. The visible and infrared spectra 
are also included in the table for refer- 
ence. Figure 6 shows a comparison of the 
Johnson and Thekaekara solar irradiance 
spectra. 

Wavelength in microns ; f>x ■ solar 

spectral irradiance averaged over a 

small bandwidth centered at X , in 

watts cm"* micron"*; Dx ■ percentage 

of the solar constant associated 

with wavelengths shorter than wave- 

lenqth X; and solar constant • 

0.13510 watt cm -2 . 


0.140 0.0000049 0.00090 0.299 
0.190 0.0000176 0.00059 0.300 
0.160 0.000059 0.00097 0.305 
0.170 0.00019 0.00164 0.310 
0.190 0.00939 0.00349 0.315 


0.190 0.00076 
0.200 0.00130 
0.205 0.00167 
0.210 0.00269 
0.219 0.00445 

0.220 0.00575 
0.225 0.00649 
0.230 0.00667 
0.235 0.00593 
0.240 0.00630 

0.245 0.00723 
0.250 0.00704 
0.255 0.0104 
0.260 0.0130 
0.265 0.019S 

0.270 0.0232 
0.275 0.0204 
0.290 0.0222 
0.285 0.0315 
0.290 0.0482 


0.00760 0.320 
0.0152 0.325 
0.0207 0.330 
0.0299 0.335 
0.0420 0.340 


0.0609 

0.0635 

0.1079 

0.1312 

0.1534 

0 . 17 *9 

o.2o; .» 

0.2375 

0.2909 

0.3391 

0.4163 

0.4960 

0.5759 

0.6752 

0.8225 


0.345 

0.350 

0.355 

0.360 

0.365 

0.370 
0 375 
0.390 
0.385 
0.390 

0.395 

0.400 


0.0584 1.020 
0.0514 1.223 
0.0602 1.1430 
0.0696 1.668 
0.0757 1.935 

0.0919 2.227 
0.0958 2.SSS 
0.1037 2.925 
0.1057 3.312 
0.1050 3.702 

0.1047 4.090 
0.1074 4.493 
0.1067 4.979 
0.1055 5.271 
0.1122 5.674 

0.1173 6.099 
0.1152 6.529 
0.1117 6 949 
0.1097 7.359 
0.1099 7.765 

0.1191 8.189 
0.1433 8.675 


TABLE 5. SOLAR ULTRAVIOLET IRRADIANCE 



FIGURE 6. SOLAR SPECTRAL IRPADIANCE 
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Mlcromete oroide 

Material particlaa with a broad distrib- 
ution in else, struct -re, density, and 
vsiocity conatituts a (lux of micron* teor- 
oida that can potentially prove hatardous 
to a aatallito. Tha beat available estlm- 
ataa of thaaa fluxes as a function of 
particle mass and penetration capability 

are shown* 6 * in Figure 7. A mlcrometeoroid 
will generally penetrate a thin target 
about l.S time* aa thick as tl.e crater % 
depth it would produce In a thick target 
of the same material. The principal damage 
expected to be sustained by a apacecraft 
from micronwteoroids is a reduction in 
transparency of tha solar cell cover 
slides. The effect Is similar to sand- 
blasting the cover glasa surface and could 
result in a light transmission loss as 
high as 1 percent in a ten-year mission. 



FIGURE 7a. MICROMETEOROID PENETRATION 
FREQUENCY IN ALUMINUM 



FIGURE 7b. KICROMETEOROID FLUX AS A 
FUNCTION OF HASS 


III. Radiation Effects 


The photovoltaic energy converters, 
which constitute the primary power source 
on communication satellites, and certain 
MCS transistors jsed in the telemetry and 
command systems, are the spacecraft com- 
ponents most susceptible to performance 
degradation through exposure to the space 
radiation environment. The least penetra- 
ting of the charged particle radiation- 
low-energy protons—ccnstitute the greatest 
hazard to solar cell performance, while the 
highly penetrating electrons produce the 
major portion of the damage sustained by 
MOS transistors housed within the space- 
craft. Fortunately, glass shields can be 
used to prevent low-energy protons from 
reaching tha solar cell and the MOS 
transistcr circuits can be shielded from 
penetrating electrons by metal housings. 

Solar Cell Degradation 

Solar cells exposed to charged particle 
radiation will suffer performance degrada- 
tion due to t.wo mechanisms. The first 
effect is a decrease in the base region 
minority carrier lifetime, because the 
damaging radiation creates displacements 
which leads to an increase in the density 
of recombination centers. The carriers 
produced by the light entering the cell are 
consequently less likely to reach the junc- 
tion before recombination occurs, which 
produces a reduction in the short circuit 
current of the cell and, to a lesser 
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degree, in the open circuit voltage. 


Egulvale..- Pittances 


The second damage effect is produced by 
low-eneroy-eharged particles which just 
penetrate the surface of the solar cell 
but do not reach the base reqion. These 
particle* (generally protons) produce 
generation-recombination centers close to 
the junction which cause enhanced genera- 
tion and increased leakage current, thus 
drastically reducing the open circuit 
voltage. A second effect which may be pro- 
duced by low-energy protons is ionisation 
in the antlref lective oxide coating on the 
surface of the solar cell. This ionization 
can produce a change in the surface poten- 
tial and invert the silicon at the surface. 
The resultant inversion layer causes junc- 
tion leakage to increase, thus reducing 
the open circuit voltage. It Is these 
effects which can be prevented by shield- 
ing the solar cell with a minimum thick- 
ness of cover glass. However, care must be 
taken to fully cover the photo-sensitive 
surfaco of the solar cell. The decrease in 
voltage, and thus power output, due to 
low-energy protons is not a linear func- 
tion of the exposed surface area and a 
small uncovered area may result in a large 
decrease in output power. 

This type of damage was suffered by the 
main solar arrays of ATS-1 and INTELSAT II 
F-4. A typical curve depicting power 
output degradation of a silicon solar cell 
with a small area of surface exposed is 
shown in Figure 8. Protons of energies ISO 
keV and 270 keV wore chosen to ensure 
their penetration into the surface and 
junction regions of the solar cell but not 
beyond. A satellite which is in the geo- 
stationary orbit for three year* will be 
exposed to fluences of about 10* * protons/ 
cm 2 having energies in the 150- to 270-keV 
range. Thus full shielding of the light 
sensitive area of the solar cell is 
mandatory. 



FIGURE 8. PROTON RADIATION DAMAGE IN 

COVERED SOLAR CELLS WITH BAR 
AND SIDE GAPS 


As just pointed out, it is relatively 
simple to protect solar cells on space- 
craft from the damaging offectc of low- 
energy protons by utilising appropriate 
cover slides. However, the more penetra- 
ting radiation can not be prevented from 
reaching the base region of the solar cell 
by any practical means. Thus it is impera- 
tive in attempting to also the solar array 
for a spacecraft to be able to predict the 
solar cell performance degradation due to 
penetrating radiation over the lifetime cf 
the mission. The following analysis is set 
forth to aid spacecraft designers in pre- 
dicting solar array degradation. 


It was stated that penetrating radia- 
tion causes a decrease of the minority 
carrier lifetime in the base region of the 
solar cell. A decrease in minority carrier 
lifetime will subsequently reduce the 
minority carrier diffusion length and it 
is the change in diffusion length with 
Irradiation that is usually measured. This 
decrease in diffusion length has been 
measured experimentally and found to fit 
the following analytical expresslom 


Lo 2 1 ♦ KtLo 2 

where L - diffusion length after 
irradiation (cm) , 

Lo - diffusion length before 
irradiation (cm) , 

♦ ■ radiation fluence (particles/ 
cm 2 ) , and 

K - radiation damage coefficient 
(particles -l ) . 


The damaging radiation represented by ♦ 
may be either electromagnetic or particu- 
late in nature, and the damage coefficient 
depends on the type of radiation, its 
energy and incident angle, as well as the 
type of semiconductor material. 


In space, the primary types of damaging 
radiation are protons and electrons. These 
particle fluxes are energy dependent and 
are considered to have an isotropic dis- 
tribution. Thus for space, the value of *♦ 
in Equation 6 must be determined by evalu- 
ating the triple integral: 


•///" 
e n t 


(E,ni a iE,n,t) drd n dt 

(7) 


where K' (E,il) - damage coefficient for a 
particular type of radia- 
tion. 










L-8 


*(E,n,t) - particle flux, 

E - energy of particles 



n • angle of incidence of 
particles, and 


t • tin** • 

Evaluation of th* inteqrel la p*no»m*d in 
the following manner. Th* radiation flux 
in spec* i* generslly conaidarad to b# 
isotropic and thus enqle dapandanc* way 
ba eliminated from th# flux term. Further, 
th* fluxaa in apaca may b* tim* averaged, 
allowing the intagration over tiw* to b* 
replaced by th* produce cf th* time-aver- 
aged flux and tha elapsed time interval 
of internet. 

Values of th* radiation damage coeffi- 
cient for electrons and protoi.a of various 
energies and incident angles have been 
determined for n on p, 101>-cm, bare sili- 
con solar cells and normalised to th* 
damage coefficient for normally incident, 

1.0- H*V electrons. Th* resultant quantity 
is labeled th* (normalised) equivalent 

1.0- M*V electron damage coefficient and is 
a function of energy only. Based upon this 
experimental data and the known shielding 
characteristics of cover slides, equival- 
ent damage coefficients as a function of 
cover-slide thickness have been com- 
puted l®). Figures 5 and 10 depict tha 
results of these data and calculations. 



FICUnZ 9. EQUIVALENT DAMAGE COEFFICIENT 
FOR A MONOr:-’-KC.ETIC ISOTROPIC 
ELECTRON FLJX ON N/P SILICON 
SOLAR CELLS AS A FUNCTION OF 
ELECTRON ENERGY AND SOLAR CELI 
COVER-SLIDE THICKNESS 



riCURE 10. EQUIVALENT DAMAGE COEFFICIENT 
FOR A MONOENERGETTC ISOTROPIC 
PROTON FLUX OK SILICON 
SOLAR CELLS AS A FUNCTION OF 
PROTON ENERGY AND SC'AR CELL 
COVER-SLIDE THICKNESS 

Th* triple integral of Equation 1 may 
thus be reduced c* • single integral over 
th* energy rang* o.* interest or 

K4 • Keq (E) V (E) dE *•) 

I 

whore K. - damage coefficient for nor- 
1 mally incident 1.0-M*V 

electrons on a bar* silicon 
solar cell, 

i m time Interval (sec) , 

Keq • normalised equlvalant damage 
coefficient for a particular 
type of particle (dlmenolon- 
less) , and 

* - particle flux (particles/cm 2 / 
sec) . 

An integral similar to tha’ l ’ Equation 
B must be evaluated for each vx-* of radi- 
ation of interest. Numerical x .taxation 
of tnese integrals can be readily per- 
formed for any space environment of inter- 
est for which the fluence data ara avail- 
able. The corresponding change in diffusion 
length with time in space may be found from 
the following equation* 

L J 

_1 

1 ♦ K x t f (Kee (E) ** (E) ♦ Kep (f) *pl dE 
) (*) 

E 

where Kee ■ normal lied equivalent dau- 
.go coefficient for 
elactrona. 
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Kep ■ normalized equivalent 
damage coefficient for 
protons , 

we (E) ■ electron flux, and 
*p(E) ■ proton flux. 

Computer programs have been formulated 
to generate the equivalent 1.0-MeV elec- 
tron fluence at the solar call surface aa 
a function of front shield thickness for 
the damaging charged particle environments 
encountered by an INTELSAT spacecraft. The 
results of these programs are shown in 
Figures 11 and 12 as equivalent 1.0-MeV 
fluences for spiral-up and Hohman transfer 
orbit trapped protons , trapped electrons 
and solar flare protons in the geostation- 
ary orbit, and trapped protons in the 
Molniya orbit. Other forms of particle 
radiation equivalents are not presented 
since they are negligible from a damage 
standpoint. 



Xse » a ♦ b log. L (10) 

where 

Isc ■ short circuit current in amperes, 

L ■ minority carriers diffusion length 
in centimeters, and 

a I b are constants. 

Thus, for a solar cell which has sustained 
radiation damage, the following relation- 
ship exiatst 

Isc m a + b log L _ 1 ♦ c log L 
taco a ♦ b log Lo " 1 ♦ c log Lo 

where c ■ b/a, 

Xsco ■ short circuit current before 
irradiation, 

Isc • short circuit currert before 
irradiation, and 

Lo * minority carrier diffusion 
length before irradiation. 


1 w 
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FIGURE 11. 


EQUIVALENT 1.0-MeV ELECTRON 
DOSES 


Degradation Parameters 

It has been demonstrated experimental- 
ly^ 9 ' that the short circuit current of a 
solar cell varies with the logarithm of 
the minority carrier diffusion length in 
accordance with the following expression: 



is *»• 
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FIGURE 12. EQUIVALENT 1.0-MeV ELECTRON 
DOSES 
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Substitution of Equation 6 into Equation 
XX yields ths following t 

Isc m X - c/2 log IX/Lo 2 ♦ K+) 

Isco X ♦ c log Lo 

Xn order to datsrmins tbs actuaX be- 
havior of solar calls subject to irradia- 
tion by 1.0-MeV electrons, typical INTELSAT 
III silicon solar cells were irradiated 
and their decrease in short circuit cur- 
rent was recorded, Figure 13 shows the 
result of these irradiations and indeed 
the curve is typical of all silicon solar 
cells. Equation 12 may be correlated with 
the experimental data by evaluating con- 
stants Q, Lo, and R. Xn this case K ■ Kj, 
the damage coefficient for 1.0-MeV elec- 
trons. (The cells irradiated were un- 
shielded.) 



FIGURE 13. OUTPUT PARAMETER DEGRADATION 
INTELSAT III SOLAR CELLS 


The value of K . has been determined to 
be 5.8 x 10* 11 for n on p, lOO-cm, silicon 
solar cells. Using this value and curve- 
fitting techniques, it is found that 

Lo - 0.015 cm, and 
c - 0.189. 

The dimensions of Lo, K, and ♦ in Equation 
12 are inherent in its derivation and, in 
using this equation, Lo is expressed in 
centimeters and ♦, in particles/cm* . 

Expressions analogous to Equation 12 
may be derived for open circuit voltage 
and maximum power degradation) however, 
since actual experimental curves are avail- 
able for specific solar cells, it is pre- 
ferable to utilize these curves for actual 
computations. Figure 13 shows open circuit 
voltage and maximum power degradation 
curves for INTELSAT III solar cells. 


the glaas cover-slide material used to 
shield solar calls from particulats radi- 
ation was susceptible to darkening under 
exposure to intense fluxes of protons and 
electrons. It was also known that the ad- 
hesive material used to attach the cover 
slides to the solar cell would darken when 
exposed to ultraviolet and particulate 
radiation. However, through use of uv 
filters and choice of the proper cover- 
slide material, these effects were thought 
to have been reduced to negligible propor- 
tions. This conclusion was drawn after 
ground tests in the laboratory. Latest 
ATS-1 data show that this darkening effect 
can cause up to an 8-percent decrease in 
power output of a solar cell. While con- 
clusive data are not yet available, it is 
believed that the darkening is caused by 
the synergistic effects of ultraviolet and 
particle radiation. For desiqn purposes, 
in the absence of reliable data, INTELSAT 
IV spacecraft are assumed to experience a 
7.5-percent power degradation due to this 
effect. 

Internal Component Degradation 

Many of the semiconductor devices used 
in communications satellites would suffer 
performance degradation if exposed to the 
radiation environment at synchronous alti- 
tude for a prolonged period. Natural 
shielding of these components is provided 
by their metal housings. This shielding is 
adequate except in the case of the highly 
sensitive MOS devices. Figure 14 shows the 
radiation dose received by satellite com- 
ponents as a function of shielding thick- 
ness. It m*y be seen that the dose due to 
solar flare (and this is also true for 
trapped protons) is essentially negligible 
compared to that sustained from trapped 
electrons. Since most semiconductor com- 
ponents will operate satisfactorily at 
accumulated doses of 10* rad (Si), a nom- 
inal 1/16-inch aluminum housing will pro- 
vide adequate shielding for a ten-year 
mission at synchronous altitude. However, 
MOS devices may tend to malfunction after 

accumulating a dose of only 10* rad(Si) 
and will require about 3/16 inch of shield- 
ing for a ten-year mission. Such shielding 
requirements present no particular design 
problems but necessarily must be taken 
into account. 


Cover Assembly Degradation 

It has been known for some years that 
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FIGURE 14. INTERNAL RADIATION DOSE AT 
SYNCHRONOUS ALTITUDE 

IV. Summary 

The radiation environment encountered 
by a satellite in the aeostationarv orbit 
has been presented along with data to 
enable prediction of the effects of this 
environment on satellite conmonents. The 
environmental model was determined from 
analysis of latest satellite data and is 
considered the most accurate to date. Tie 
method of predicting radiation damage to 
silicon solar cells by correlation of 
various particle fluxes with a l.n-MeV 
electron current does not give a true pic- 
ture, although it does represent the best 
method presently available and allows for 
conservative sizing of a solar array. The 
equivalent 1.0-weV electron fluences en- 
countered by various communication satel- 
lites and the effects of these fluences 
are shown in Table 6. 



TABLE 6. SOLAR CELL RADIATION TAMAGE 
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